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MINES AND AERIAL TRAMWAYS OF THE U. S. MIN- 
ING CO., AT BINGHAM, UTAH. 
By W. P. Hardesty, C. E.* 
The consolidation of the various departments of 
industry having to do with the manufacture or 
production of many of the commodities of life 


A good illustration of this tendency is shown in 
the United States Mining Co., at and near Bing- 
ham, Utah, about 25 miles southwesterly from Salt 
Lake City. The West Mountain Mining District 
(the mines in which are generally referred to as 
being in the Bingham camp) takes in all the east- 


of the range to where it debouches into the Salt 
Lake Vailey. A number of deep side-gulches en- 
ter the canyon. Elevations range from 5,500 to 
9,200 ft. above sea-level. 

The first discovery of the precious metals in 
Utah was made in 1863 by soldiers of General 


during the past few years has extended to the 
production of the precious metals as well as to 
other flelds. The congolidation of mining prop- 


cues themselves has also become quite common. 


“salt Lake City, Utah 


. nid SURFACE WORKS OF THE UNITED STATES GOLD MINES AT BINGHAM, UTAH. 
(Old Jordan Mine in middle background. Buildings of Old Telegraph Mine in lower left-hand corner. 


ern slope of the Oquirrh Range of mountains in 
this locality. , 

Bingham Canyon extends in a general north- 
easterly direction through the central part: of 
- the camp for seven miles; from near the summit 


Upper tramway line shows very faintly at right of main gulch.) 


Connor’s army, a rich silver-lead ore being found. 
The first location was made on Sept. 17, 1368. 
This, the Old Jordan claim (U. 8. lot, No, 64, Fig. 
2), was made 5,200 ft. long. The ore was as-: 
sayed and gave a return of silver of 71 oz.; lead, 
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56 oz., and gold, 11 pennyweights per ton. The 
Old Jordan is the oldest mine in the district. 

The Old Telegraph mine was afterward opened 
up, and during the seventies the Old Telegraph 
properties were sold to a French syndicate for 
$3,000,000. The Niagara mine was still later de- 
veloped, and in April, 1899, the three properties 
mentioned were sold to the United States Mining 
Company for over $2,000,000. This company was 
formed for the purpose of consolidating the prop- 
erties und working them according to a compre- 
hensive plan. 

The total production of the three properties prior 
to the sale is estimated at nearly $30,000,000, of 
which Old Jordan supplied almost one-half. The 
U. S. Co. did not begin a 
systematic extraction of 
the ores until January 1, 0 


MINING THE ORE.—In the Jordan mine the 
old tunnels were retimbered and good tramway 
tracks laid. These tunnels were extended and 
drifts run so as to block out enormous quantities 
of ore. This is now being stoped out. The ore 1s 
excavated by overhand stoping, and square sets of 
timbers are added as fast as needed to support the 
roof. A set is made of 8 x 8-in. sawed timbers, 
and is 5 ft. 7 ins. inside dimensions. The caps are 
7% ft. apart vertically, c. to c. As in the inter- 
mediate sets, the ends of six timbers have to be 
joined together, good framing and fitting are re- 
quired. The ore beds in places are so thick that 
the face of the stoping is 30 to 40 ft. high, re- 
quiring several sets of timbers before the hanging 


1903, but in the interim it D> 
spent large sums of money 77 
in retimbering tunnels, 
blocking out ore bodies, 
and in development gener- 
ally. Besides development 
and repairs underground, 
all the surface improve- \\\ \ 
ments were overhauled and \\\ \ 
the plants put in first-class \\\\\% 
condition. 
GEOLOGICAL FORMA- 
TION.—The geological for- \ 
mation at Bingham is very 


AA 
complex, and the existence 


and location of the main ore 
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bodies were not well com- FIG. 2. SECTION ALONG THE EAST END LINE OF JORDAN CLAIM 


prehended by the earlier 
miners. It has been found 
that there is a mineral zone extending across the 
camp in a general easterly and westerly direction, 
that contains most of thevaluable oresofar found. 
The principal lode of this zone, the Jordan, has an 
average thickness of about 150ft. It dips (Fig.2) in 
a general northerly direction, and the width of its 
outcrop mostly depends on the slope of the ground 
relative to it. Where the two run nearly parallel, 
the outcrop is quite broad, being in places from 
500 to 700 ft. in width. The lode consists of lime- 
stone, with deposits of ore of varying thickness 
running through it. The formation on each side 
is of quartzite. The limestone is pregnant with 
ere bodies found in connection with an altered 
lime or chert of irregular shape and dimensions. 
Porphyry is found in places, and near the contact 
with the quartzite detached masses of the latter 
are often found. The ore, consisting usually of the 
sulphides of silver, lead and copper (with good 
values in gold) is found in the beds all through 
the limestone. In many places the entire depth of 
the lode is taken by the ore, and in the develop- 
ment of the entire mine, merchantable ore has 
been found on éfe or more of the different levels 
continuously for a distance of 4,700 ft. along the 
strike of the lode. 

In the early days the- mining was confined to the 
carbonate ores found at and near the surface, 
overlying the sulphides. Not much work was done 
below about 50 ft. below the gurface; in fact, very 
much of the ore was shoveled from open cuts and 
pits directly onto wagons without the necessity 
of even tram-cars. During later years, as in- 
creasing depth has been attained, the geological 
formation and the occurrence of ores have become 
much better understood. The sulphides formerly 
were not desirable, on account of the high price 
of smelting them, but improved processes have 
overcome this. Most important of all has been 
the discovery that immense bodies of copper ore 
lie under the other ore bodies. The copper is, dn- 
deed, found at the surface, but it becomes more 
conspicuous as depth is attained, until finally it 
is the most important metal. The improved pro- 
cesses of smelting the copper ores found here, to- 
gether with the greatly increased demand for the 
metal of late years that has arisen from its ex- 
tensive use in electrical appliances and long-dis- 
tance transmission lines, have lately made it about 
the most important product of the camp. Most 
of the mining has been done through tunnels. 
Most of the ore bodies can be reached through 
comparatively short tunnels, on account of the 
deep canyons and gulches and steep slopes of the 
mountains. 


= 


(U. S. LOT 64). 


wall is reached. Drilling is mostly done by air 
drills, mounted on columns, the blasted oré falling 
on a temporary platform made of lagging mate- 
rial, placed on the caps of the top set. The ore 
and waste are assorted underground. The greater 
weight and softer nature of the ore bodies require 
closer timbering than for thé country rock, so that 
when the hanging wall is réached the timbering 
is not so important. In somé Cases tunnels driven 
to develop certain parts of the mine were located 
in the footwall quartzite, some distancé below the 
ore body, in order to avoid the expensive timber- 
ing required to support it if driven along the foot- 
wall. Whenever the roof of the tunnel came near 
or cut into the ore, on accoufit of the waves in the 
lode, the great weight to support at once became 
apparent. In many places g0od ore is céntinuous 
from hanging to foot-wall. ‘The tunnel levels are 
usually 50 to 100 ft. apart vértically. Where the 
ore is not continuous, raise are run from the 
lower level to the next above. Each raise is tim- 


. 46 locations (many of which have been 
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heavy train loads. The cars are gal tt 
(dumping by the sides swinging out fro. Pics 
tom), of four tons capacity each, an 
about one ton each. The ore is put 
of three to four cars. The latter num! rin 
gross load of 20 tons, and it requires a = 
1,400-Ib. horse to haul it out. The was: 
to a dump, while the ore is hauled 
trestle to the loading terminal of the a. F 
way. 
At the present time the U. §. Mining 
79 patented claims containing 348 acre- 


for patent) containing not less than 20) 
ditional. The property extends in an 
body for a distance of nearly two mile 
and westerly. Not less than 35 miles | 
levels, drifts, cross-cuts, shafts, etc., |. 
cut since the mines were opened. 

The Old Jordan mine is situated well ¢. 
head of the main Bingham canyon, while - 
graph is located in Bear Gulch, shortly 
junction with the canyon. The Niagara | 
between the other two. 


AERIAL TRAMWAYS.—After mining 
an important part of the company’s und iking 
is to get them to the railroad, to be sh). »« i to 
the smelter. Freighting with wagons was | - old- 
time method of doing this, and in ores th..: 
not high-grade it formed an important item of 
cost. Horse tramways have also been mi}: used 
at Bingham, but during the past three years these 
have been replaced by steam roads or aeria! tram- 
ways. The Highland Boy tramway was the first 
to be built (see Eng. News, July 24, 1902), ana it 
has proved very successful. The U. S. Co. als) 
adopted this method of ore-hauling. The line pullt 
by it is heavier and of greater capacity than any 
heretofore built in the world, and has many in- 
teresting features. It is one of the latest of the 
many wire rope tramways that of late years have 
become fairly numerous. 

The tramway is for conveying ore from the 
mines to the R. G. W. Ry. terminus at Bingham 
station. The Copper Belt R. R. (Eng. News, July 
24, 1902), follows up the main canon to near the 
junction with Bear gulch, but this has grades as 
steep as 7.4%, which renders operation very cost. 
ly; besides which grades much steeper than even 
this would be required for reaching the mines. 

Tite tramway is of the Bleichert system and 
really consists of two distinct lines, the upper one 
reaching from the Old Jordan mine to near the 
mouth of the Evans tunnel, at the junction of the 
gulches. The ore from the Telegraph mine is 
hauled on a horse tramway for 1,000 ft. along 
the side of the mountain to a point opposite the 
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FIG. 3. PROFILE OF THE MAIN TRAMWAY, U. S. CO.’S MINES. 
(The broken-line indicates the track cable as originally installed; the full line above, as now installed.) 


bered and has two compartments, a manway and_ terminal of this line, where the cars are run down 


an ore-chute, The ore is emptied directly from a 
chute into a tram-ear in a tunnel or drift on the 
lower level. 

The main tunnels are lighted by electricity. The 
Pipes for compressed air are run through them, 
being supported on one side near the roof. The 
tramways are 18-in. gage, laid with 16-lb. rails 
on @ grade of usually 1%. The track is kept in 
good condition, as is necessary with the extremely 


an inclined cable tramway to the ore bins. ‘he 
station here is called the discharge termina! for 
the upper line and the loading terminal for the 
lower or main line. In reality the buckets cor .ng 
in over the upper line are not emptied, bu: «re 
switched. over on to the main line, the defle: \.0n 


_ of the course being about 65° to the left. 


THE MAIN TRAMWAY.—The general "- 
struction of the main way (or lower line) .nd 
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~ ae - ine are the same. ‘The line runs a 
of the Ur! of north, and has a horizontal length 
little Ww" and an actual length of about 11,- 
eS ve js a net fall of 815-ft. between ter- 


Is igh the range in elevation is about” 
ns tt ._ shown in the profile, Fig. 3. 
are divided into four divisions, 


%-mile to 8,000 ft. The loading 
ranging a terision station; next follows an an- 
_—,. ston station, then a double-anchorage 
a... ie highest point on the line), next a 
= corage station, while the discharge 
er a tension station. The two track 
— spaced 8 ft. apart. The one 
= he jed side is 1% ins. diameter, that 
= 4 oty sidé being 1 in. The tensile 
th these cables is said to be 120,0vyu 
4. in. while their working tens‘on 
obs not to exceed 30,000 Ibs. The weights 
are 4.5 201 24 Ibs. per ft., respectively. The 


track cable is the “patent locked-coil cable,” in 
which the outer wires are so formed as to make 
a smooth surface for the bucket-carriages to run 
upon, This is probably the best design for over- 


» Elevation 


tex. Foundations were prepared by making a suf- 
ficient excavation to bed short mudsills under each 
post for the main sill to rest on. As the line runs 
along the sloping side of the mountains, the posts 
are of different lengths, and special constructions, 
fitted to each case as it arose, were used to bring 
the structure up to the first horizontal belt of tie 
braces. 

On the sills were placed heavy plank, on which 
were piled earth and stone to weight down the 
structure so as to prevent it being thrown over 
when subjected to wind pressure or the pull of 
the track cables. At some places, where the tower 
had to be founded on the bare solid rock, shallow 
cavities were blasted out and then brought up to 
an even bearing by a bed of cement; a hole was 
also drilled into the rock and a bolt (with slotted 
end spread by a wedge) was placed in this and 
the remaining space filled with melted sulphur. 
The bolt came through the short mud-sill, and its 
upper part (forged into a strap) was bolted to the 
post. This served in place of the weighting 
down. 

Just under the cap or topmost crosspiece of the 
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FIG. 4. ELEVATIONS OF BENTS OF TOWER NO. 20, MAIN TRAMWAY, U. S. CO.’S MINES. 


coming the serious: defect in an ordinary cable 
when used for a tramway, because of the carriage 
wheels rapidly wearing the strands forming the 
corrugated surface. The traction cable or rope 
is %-in. diameter, and is of the ordinary kind. 

The cables are supported by towers, Figs. 3 and 
5, usually located on the high points or ridges 
crossed by the line. The spacing varies from 
about 100 ft. to 1,670 ft. On the span of 1,670 ft., 
the track cables reach a maximum height of 340 
ft. above the ground. 

The towers, Fig. 4, are of Oregon fir. The 8 x 
8-in. pieces forming the six posts are spliced so as 
to form continuous lines, and they are thoroughly 
braced hy horizontals and diagonals. The towers 
are welge-shaped, the batter transversely to tne 
line being but 1 to 12, while in the other direction 
itislto 5. Thus the transverse distance between 
posts at the cap is 13 ft., while the center and two 
batter Lents are all spliced together at their ver- 


tower are the two saddle supports for the track 
cables. These are bolted to an upright frame built 
in the center of the tower. Each end of the sup- 
ports carries a cast-iron saddle, in a slot of which 
the track cable rests. The cables are 8 ft. apart. 
The saddle supports are of yellow pine, with oak 
substituted where the pressure is very great. They 
are 4x 10 ins. With the heavy weights of live 
and dead loads on this line, it is found that wood 
is unsatisfactory for the supports. Particularly 
is this the case at the sharp summits, where they 
have to carry not only one-half the weight of 
cable and loads for the adjacent spans, but the 
vertical component of the initial tension in the 
cables. Some of the arm-ends have crushed, and 
others have broken off. To remedy this, an iron 
hanger has been used, reaching from the double 
cap above down to one end of the saddle supports, 
thus transferring most of the strain on the latter. 
These were added for the entire length of the 


loaded side, and for the empty side in places. Ina 
number of places the wooden arms have been 
taken off and built-up steel members substituted. 
Each steel support consists of a % x 10-in. plate 
and two 5 x 3% x %-in. angles. The two give a 
bearing surface 7% ins. wide. On these, and 
spanning the 8-in. space taken by the posts to 
which they are bolted, rest the saddles. 

The channels in which the cables rest are kept 
oiled, as are the cables themselves, so that the lat- 
ter move back and forth with but little friction 
under the varying tension. 

Nine feet below the saddle supports are placed 
the roller supports, on which are placed the rollers 
on which the traction cable runs. They are placed 
vertically under the saddles, so that the traction 
cable runs 7 ft. below the main one. The bearings 
of these rollers are kept well oiled by an attendant 
who travels over the line in the buckets, getting 
off at the different towers. 

Both the track and traction cables were 
stretched in laying by a team of horses. The for- 
mer came on spools in sections about 1,200 ft. 
long. These sections were joined by means of 
couplings. A coupling is in halves, each hollow 
and shaped like the frustum of a cone. An end of 
the cable is run through one of these parts from 
the small end, and after the ends of the wire are 
spread, the intervening spaces are filled with 
small wedges, which are driven in tightly. The 
halves are then joined by a union with right and 
left screw-threads. A pull on the cable then, of 
course, tends to bind the wedges all the tighter, 
while their confinement within the coupling pre- 
vents their working loose. Sections of the trac- 
tion cables are united by splicing. The ends are 
each unraveled for about 20 ft. and one-half of the 
wires are cut out. The splice is then made, leav- 
ing no projections. 

Since the line was built a number of changes 
have been made. As shown on the profile, Fig. 4, 
there were some very abrupt changes of grade in 
the cable originally. The bucket carriages wore 
the cable at these places very rapidly. There was, 
moreover, at the sharp summits, a much greater 
additional pressure put upon the buckets by rea- 
son of the heavy pull on the traction cable at such 
points, both from its own tension and weight and 
from the heavy pull on it of attached buckets on 
each slope from the summit. The vertical com- 
ponent of this tension becomes quite large. There 
was also a severe strain on the grip of the buckets 
at these points, as when at the exact summit the 
traction cable, descending in either direction, 
made a large angle with the horizontal position 
of the jaws of the grip, often breaking them off. 
The summit at such places is made sharper by 
the traction cable being lifted about 5 ft. above 
its roller supports by the bucket during its pas- 
sage. 

Several high towers have been added at and 
near the main summit, and others have been put 
in at other points, as shown on the profile. These 
serve to ease the vertical curves. Besides thoss 
shown on the profile, some minor changes were 
made at and near the high summit north of the 
main summit, but these were not considered es- 
sential. 

A plan that is often used to avoid undue wear 
on the track cables on sharp summits is that of 
inserting structures known as “rail stations.” One 
consists of bents forming a trestle, on which are 
rails which form the tramway for carrying the 
bucket-carriages over from one slope to the other. 
The carriages run from the cables off on to the 
rails, which are just overhead the cables. But one 
of these stations is used on the main line here 
described, being a 3-bent_one on the main summit. 

Each section of track cable is anchored at one 
end and has a tension weight at the other. A 
tension of 18 to 20 tons is aimed at for the loaded 
cable, that on the empty side being less. The ten- 
sion weights consist of strong boxes filled with 
ore, attached by a chain to the end of the cable. 
They are located beneath the floors of the tension 
station, the chain passing over a sheave and down 
to them. A bucket-carriage, on arriving at a 
station, passes from the cable onto a shunt rail, 
while the cable continues in an inclined direction 
down to a connection with its tension weight or 
anchorage. 

The tension stations at the terminals provide 
for the pull by means of strong timber bracing 
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under the main floor, the weight of the entire 
building being utilized. At the intermediate sta- 
tions the pulls in opposite directions are made to 
nearly balance each other by rigid connections 
of the framework. The gaps in the cable tram- 
way at these stations are filled in by iron rails, 
similar to those at rail stations. 

The buckets for transporting the ore are un- 
usually large, having a capacity of 9 cu. ft. With 
the ore ordinarily shipped this means a load of 
1,600 to 1,800 lbs. The buckets are equipped 
with the Webber patent compression grip. Tnese 
grips can be operated by hand or by automatic 
attachers and detachers. ,The normal speed fixed 
for operation is 333% ft. per min., so that with 
buckets running at one-minute intervals, the line 
has a capacity of about 50 tons per hour. 

At the upper terminal the traction cable makes 
two turns around a bull-wheel, by which friction 
enough is secured to allow of control of the cable 
by either automatic regulator or by hand-brakes 
connected with the wheel. The hydraulic auto- 
matic speed regulator supplies the braking power 
by consuming the power developed on the tram- 
way in causing it to operate a rotary pump at 
very low speed, the resistance to the pump being 
that offered by a very smail aperture to the 
forcing of oil through it. A governor on the reg- 
ulator (belt-connected in the ordinary way) 
changes the size of the aperture and thus regu- 
lates the resistance and speed. Two band-brakes 
can be used for hand-regulation when desired. At 
the terminal of the upper line but one hand-brake 
is required. When the lines were first put in 
operation, a 10-HP. hydraulic regulator was in- 
stalled for the upper line and a 20-HP. one for 
the lower line. But these were found to be too 
light, so the 20-HP. machine was transferred to 
the upper line and a 50-HP. was secured for the 
lower line. To start up the traction cable when 
the line is stripped of buckets, or there is not the 
right preponderance of weight on the loaded side, 
power is supplied to the bull-wheel from a hori- 
zontal shaft belt-connected to a shaft in the room 
below. A large cog-wheel on the bull-wheel shaft 
is moved by a pinion on the horizontal shaft, both 
being beveled. The latter is also belt-connected 
to the regulator. 

The tramway cars loaded with ore from the 
mines are run on elevated tracks into the upper 
stories of the loading terminals and emptied into 
ore bins. The buckets are loaded through chutes 
from these bins. Each loaded bucket is then run 
forward by an attendant to the automatic at- 
tacher, consisting of a curved arm by which the 
lever of the grip is forced downward and the 
jaws of the grip made to clasp the cable. An ad- 
justable weight at one end of the arm (about 35 
or 40 Ibs.) gives the desired degree of pressure 
on the lever. The bucket then starts on its jour- 
ney along the right-hand or loaded cable. On 
leaving the line and entering a terminal, the lever 
of the grip runs against a similar arm, the de- 
tacher, which forces up the lever and so releases 
the cable. The bucket-carriage then runs onto a 
shunt rail and leaves the track cable. The shunt 
rail, a bar 1% x 3% ins., set on edge, is supported 
by hangers that are bolted to timbers above. This 
rail-tram makes a loop, around which the empty 
bucket travels by momentum until in position to 
be started on its return journey. The shunt ra‘ls 
are the same as those used at rail and anchorage 
stations. 

At the main discharge terminal the traction rope 
passes over a stationary sheave and down to a 
“floating” sheave, i. e., one moving up and down 
in guides by means of its frame, thence up over 
another stationary sheave and so back to the 
empty side of the line. A small tension-weight 
is suspended from the frame of the floating 
sheave. In practice it is found that a very smal) 
weight (not over one or two tons) answers for 
this. The shaft of the stationary sheaves has 
cog-wheel connections, by which power can be 
transmitted to a sprocket-wheel and endless chain 
and used for hoisting coal from the ground to 
chutes above the main floor, whence it can be 
loaded in the buckets for transportation to the 
mine. 

THE UPPER LINE.—This tramway is about 
4,000 ft. long horizontally, but actual length on 


the. slope is 4,270 ft. The fall in this distance’ 
is 484 ft. The span between towers varies from 
37 to 753 ft., and their height ranges from 12 to 
30 ft. The track cable is 114 ins. diameter on the 
loaded side and %-in. on the empty side. The 
traction cable is 1 in. diameter. The capacity of 
the line is 40 tons per hour, with buckets spaced 
400 ft., moving ou, ft. per min. It is found that 
this develops 71% effective HP., which must be ab- 
sorbed by the regulating apparatus. 

The tramway is in one straight line, and on 
leaving the hillside to run down to the junction 
terminal, the exceedingly heavy grade of nearly 
46% is required, the dip being 244°. 

To avoid the wear on the track cables at the 
sharp change in grade at the top of this slope, a 
rail station of 7 bents, 78% ft. long (6 panels of 
13 ft. 1 in.) is used. A shallow cut for the bucket- 
ways is also required for some distance here, to 
permit of the desired grade, and this cut and the 
Station are housed over to exclude the snow. 

All the tension-anchorage and rail stations (us- 
ually at sharp summits, where a light cut is used) 
of both lines are also covered with sheds for ex- 
cluding snow. 

AIR COMPRESSOR PLANT.—AIll power used 
at the mines is supplied by an air compresso. 
plant. This is located on the west side of the 
main canon, about %-mile below the forks. The 
building is of brick, 30 by 80 ft. The compressor 
consists of a compound Corliss engine with steam 
cylinders 22 x 48 and 40 x 48, and air cylinders 
22 x 48 and 36 x 48 ins. Steam at 120 Ibs. pres- 
sure is used on the high side and at 15 lbs. gage 
pressure (with vacuum of about 20 to 21 ins. in 
addition, making about 25 lbs.) on the low side. 
A pressure of 28 Ibs. is used in the low-pressure 
air cylinder, and one of 85 Ibs. in the high-pres- 
sure one. The compressor has a capacity of com- 
pressing 2,748 cu. ft. of free air per minute when 
running at 60 r. p. m., using 500 HP. 

For a flywheel there is used a rope-drive-wheel 
of about 14 téns weight. This was adopted so as 
to provide for connections in case some other 
source of power be used. | Between the steam cyl- 
inders there is a receiver. From the low-pressure 
cylinder the steam passes to a Fairbanks-Morse 
jet condenser. From there the hot water is pumped 
to a cooling tower just east of the building. This 
is 14 ft. by 80 ft. by 18 ft. high. The water falls 
through riffles to the bottom, whence it drains 
into an underground tank, and thence is lifted 
back again into the condenser. Between the air 
cylinders is an inter-cooler, where.the air from 
the low-pressure side is cooled from its initial 
heating by the thin tubes being surrounded by 
water. 

Steam is supplied by three 150-HP. Wicks ver- 
tical water-tube boilers with automatic stokers, 
using slack coal. The coal is brought in by the 
Copper Belt R. R. in 50-ton cars and run onto a 
switch on the hillside just back of the plant. From 
here it is dumped into hoppers and led by chutes 
to bins further down, whence it passes by chutes 
to the hoppers of the stokers. As the coal comes 
in gable-bottom cars (intended for either coal or 
ore) that have come direct from the coal mines 
(being transferred by the R. G. W. Ry.), there is 
no hand labor at all after the coal is mined. 

‘The compressed air is forced through a 5-in. 
wrought-iron pipe for about %4-mile to a receiver 
at the forks of the canon. From here a 3-in. pipe 
leads to the shops at the mouth of the Telegraph 
mine, about 1,000 ft. distant. A 4-in. pipe, 4,200 
ft. long, leads to the Old Jordan mine. The com- 
pressed air is used to operate the drills in the 
mine, and the machine shop, blacksmith shop and 
the sawmill for shaping mine timbers. At the 
Telegraph mine the machine shop is less complete, 
though here there is a power drill-sharpener 
which saves much tedious hand labor. 

‘SSMELTING.—The company smelts its own ores. 
A fine smelter has been built at Bingham Junc- 
tion, with a capacity of 750 tons every 24 hours. 
It is designed expressly for the treatment of cop- 
per ores. The U. 8S: Co. also owns the Centennial- 
Eureka mine at Eureka, Utah, which is a heavy 
producer. By mixing the ores from this with 
those from the mines at Bingham it is found that 
the smelting is much better and more economical. 
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The ores are chaulea in the company’s } 
cars to the smelter. 
THE COMPANY ORGANIZATION — T 
States Mining Co. has a capitalization 0 — 
$10,000,000 and $12,000,000, and they, 
assets, according to average stock quot 
about $9,000,000. 
The headquarters are at Boston, Mass , Mr 
A. F. Holden is managing director, Th ray 
tendent of the mines at Bingham is Mr = 
P. Mayberry. The engineers of the con i 
Messrs. Smith and Lyon, of. Salt Lake a 
these, Mr. J. Femson Smith, Jr., has “a 
surveys of the mines, while Mr. Frede; prec 
has attended to construction of the ser , ais: 


way and the compressor plant. 


SOME NOTES ON A RECENT ELEVATOR 4.. 


‘DENT, 
By Chas. R. Pratt,* M. Am. Soc. \; 

The elevator which ran into the bott. the 
hoistway at 74 Broadway on Feb. 2, and . usly 
injured several passengers, as noted brie, En- 
gineering News of Feb. 4, was of what wn 
as the Frazier type of differential tracti. , rope 
drive. The principle of this form of e+) (jor is 
easily understood by reference to the gram 
sketch herewith, and the following des. , ption, 
which is an extract from a lecture deliyoiod by 
the writer before the New York Electrica! Society 


in October, 1902: 


The illustration is merely a diagram to show the dit- 
ferential rope drive of the Frazier system, and does not 


represent the actual car and counterweight rope connec- 


tions. Two electric motors, with driving rope sheaves of 
about 15 ins, diameter on each armature shaft, set in 
motion an endless rope, passing under each of the driy- 
ing sheaves and over two traveling sheaves. These latter 
are hung from each end of a rope passing over a cheave 


overhead. The elevator car ropes lead to one of the two 
traveling sheaves and the counterweight ropes to the 
other. 

The operation is as follows: Suppose the upper motor 
to be standing still and the lower motor to drive the rope 
at a speed of 400 ft. per min. This would drive the two 
traveling sheaves at a speed of 200 ft. per min. Now, 
suppose the upper motor to drive the rope at a speed of 
200 ft. per min., but in the opposite direction from the 
lower motor. This, then, would drive the traveling sheaves 
at half the difference between the two rope speeds, or at a 
speed of 100 ft. per min. Again, suppose that both ar- 
matures revolve at equal speeds in opposite directions; 
then no motion is transmitted to the traveling sheaves, 
and the elevator car remains stationary. 

The object of this device is to control an elevator car 
entirely by variation of 
the motor fields, which 
is perfectly practicable 
when the driving rope is 
run at such speed that 
the difference in speed of 
motors will give suffi- 
cient car speed within a 
reasonable speed vari- 
ation of the motors. 

It is intended to stop 
both motors at the lower 
landing only, and to 
stop the car at all other 
floors by causing both 
motors to run at equal 

speeds in opposite di- 
rections. 

In this elevator we 
have the most perfect 
starting, stopping and 
reversing contro! that 
ever has been or ever 
can be accomplished in 
an electric, hydraulic or 
any other kind of ele- 
vator. This is certain- 
ly a grand thing to attain and encourages an 
engineer to feel that with this most difficult problem 
of the electric elevator perfectly solved, all other ob- 
stacles must be crushed by such a master stroke of 
genius. To one unfamiliar with elevator requirements 
or electrical engineering these other obstacles may seem 


very insignificant and not even worthy of consid: «tion. 
They are, for example: 
1. To keep a passenger elevator standing stil] at « land- 


ing, depending upon two motors maintainine ex- 
actly the same speed,- not merely ninety times 
out of. a hundred, but about 5,000 times a day 


and every day in the year without one single ‘ ‘lure. 
The hydraulic elevator may settle very slowly at » !and- 


*Consulting Engineer, 160 Fifth Ave., New Yor\ 
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ve skyrocket Frazier is as likely to jump as it 
ing, Dut = passengers are getting in or out. 
gat speed:—The least possible rope speed would 


— . motor standing still and the driving rope going 
be with « "car speed; but field variation cannot hold a 
at twice “"" with a possible variation of two to one in 
— : the rope would run at four times the car 
—¥ “400 ft. per min., for a car speed of 600 ft. 
speed, 2 
per min wear:—The limitations of motor speed and 

. La ‘ace keep the driving sheaves down to about 
poistws) and forbid the use of the old reliable 
= sisting ropes that have carried passenger ele- 
as I over fifty years without a single instance on 
pa ot being the cause of accident. Other kinds of 
. pe just as good, but I would rather have some 
the Fisk Of proving it. 


I do vo! mean to say that these obstacles to the suc- 
Frazier elevator, and many more that I have 


cess of th: 
pot aed ave not been fully overcome. I merely cite 
them as a tribute to the courage of those who have risked 


their reputations and the lives of thousands of passen- 
gers in this daring scheme. 


The last paragraph of the foregoing extract had 
in mind the many elaborate safeguards that the 
Otis Elevator Co. were attaching to the Frazier 
elevator at 74 Broadway at that time, realizing 
the great dangers involved in that type of ele- 
yator. 

They evidently omitted one very essential safe- 
guard, and that is suitable buffers to stop the car 
easily at each end of its travel. The writer has 
used air buffers of 18 ins. movement for a car 
and counterweight to strike at the bottom of the 
hoistway. at speeds of 600 ft. per min., with no 
discomfort to the passengers. This was on the 
eld form of double-drum traction rope drive, 
wherein the landing of either car or counter- 
weight on buffers slacked the rope traction and 
the driving drums could keep on revolving in- 
definitely and no injury or danger be incurred. 
I doubt if this would be altogether practicable 
in the Frazier. type, but had there been suitable 
air buffers under the car at 74 Broadway, no one 
would have been injured. 

The only other type of traction rope-drive ele- 
vator in New York City is one in the German- 
American Bldg., at the corner of Liberty and Nas- 
sau Sts. It is a simple and safe form of elevator, 
with none of the dangers of the Frazier type; it 
has the air buffers that I refer to at each end of 
the counterweight travel and has run into them 
several times at 600 ft. per min. speed with no 
injury or discomfort to the passengers. 

No elevator car should carry passengers at a 


speed of over 350 ft. per min. which depends upon ° 


automatically cutting off its hoisting power in 
order to protect it from running at full speed into 
the top or bottom of the hoistway. In other 
words, the arrival of a high-speed elevator car at 
the top or bottom floors should positively, safely 
and comfortably stop its further travel. This is 
true of the Otis vertical hydraulic elevator, the 
Sprague-Pratt electric elevator, and all simple 
traction elevators with air buffers under car and 
counterweight. 

The question may be asked: Why should the 
oldest, largest and most conservative elevator 
company in the world take such unwarranted 
risks in installing a Frazier elevator? For the 
simple reason “that there is a great demand for 
high-speed electric elevators, and no electric con- 
trol has yet been built that will handle the arma- 
ture current with entire satisfaction, hence the 
attraction Of field control as in the Frazier ele- 
vator, 

When one considers that a high-speed electric 
elevator motor takes a starting current as high 
as 550 amperes on 115 volts, and a running cur- 
rent of 300 amperes, and half these currents on 
230 volts, while a field control for the same horse- 
Power has to handle only 2 or 3 amperes, the elec- 
trical advantages of the latter over the former are 
apparent. 

Mr. H. Ward Leonard very cleverly controlled 
hoisting motors by varying and reversing the field 
of an independent generator for each hoisting 
motor. The principal objection to his system is 
the first cost of an independent génerator for each 
motor and the power consumed in keeping these 
generators’ running continuously. The Ward 
Leonard device has none of the. dangers of the 
Frazier type, and its additiofigl generator and 
Power units and power consufiied can hardly be 


greater in cost than the two slow-speed, large-size 
motors of the Frazier type, running continuously. 

Mr. Thos. E. Brown, Jr., Chief Engineer of the 
Otis Elevator Co., once said to the writer: “The 
only perfectly safe high-speed passenger eleva- 
tors are the old Otis vertical hydraulic and the 
Sprague-Pratt electric elevator.” 

Both of these elevators have the following char- 
acteristics of safety in common: 

(1) The car can not by any possibility rum into 
the top or bottom of the hoistway, provided proper 
hoistway clearance is given. 

(2) No dangerous acceleration of speed is pos- 
sible, except by the breaking of ropes or of such 
hoisting apparatus as has never yet been known 
to fail on either of these elevators. 

I can find no better words to close this article 
than the last remarks in my lecture already re- 
ferred to: 


The electric elevator as a system, for any kind of serv- 
ice whatever, needs no defense to-day; it is logically and 
pre-eminently the best. But the demand for safety and 
reliability in high-speed office-building service will, never 
let it replace the hydraulic until its safety and reliability 
for that service has been proved beyond all question. It 
will be a long, hard struggle to accomplish this, as I well 
know from personal experience. But early prejudice has 
been overcome, and any attempt to build a high-speed 
electric elevator for office-building service will receive 
more encouragement than opposition, and no difficulty will 
be met with in finding a building to install it. This con- 
fidence and encouragement should not be abused by 
risky experiments; let safety and reliability be preserved 
in every step of our progress towards this end. 


SPECIAL REPORTS ON TYPHOID FEVER AND WATER 
SUPPLY. 


Th unusual prevalence of typhoid fever of late 
and the increasing interest in the cause and sup- 
pression of such outbreaks has led us to make a 
special effort to secure accounts of the epidemics 
and milder occurrences of that disease now ex- 
isting or which have been reported of late but 
never adequately described. In addition, we have 
taken steps to secure information relating to the 
conditions prevailing in a number of places where 
typhoid is endemic and the water supply is of a 
particularly doubtful character. As a result of 
our inquiries we give below some statements, 
made at our request, by city officials in Philadel- 
phia, Lowell, Mass., and Waterloo, Ia., and also 
a report on several outbreaks in Western Penn- 
sylvania. Elsewhere in this issue will be found a 
lengthy report on the serious typhoid epidemic 
now prevailing at Columbus, O. In subsequent 
issues we expect to present further articles on 
typhoid fever and water supply. 


The Effect of Filtered Water, so Far as Yet Available, on 
Typhoid Fever at Philadelphia. 
By A. C. Abbott,* M. D. 

It is with a little hesitation that I attempt to 
supply the information desired by your journal 
regarding the effect of filtered water upon ty- 
phoid fever in those sections of the city thus far 
supplied with it. 

First of all, the district receiving the filtered 
water in Philadelphia is comparatively a small 
one, representing only about 744% of the entire 
population of the city. Many of these people, 
while living in that district, are engaged during 
the day in other parts of the city, and, therefore, 
get access to water that has not been filtered. 
Again, the length of tifMe that that district has 
been getting filtered water is comparatively short. 
However, I have recéntly interested myself in an 
effort to discover if any difference could be found 
between the typhoid incidents in that district and 
those of other districts receiving water from the 
same source, but unfiltered. We have in Phila- 
‘delphia six pumping stations, three supplying wa- 
ter from the Delaware, and three from the Schuyl- 
kill. It is at one of the Schuylkill stations that 
the filtration plant is located and in operation. I 
have calculated the number of cases of typhoid 
fever in each of the Schuylkill districts per 
10,000 people living in that district, and the re- 
sults may be stated in relative terms about as 
follows: 

Roxborough, getting the filtered water, may be 


taken as 1; Queen Lane, getting unfiltered water, 


may be taken as 1.7; Belmont, getting unfiltered - 


water, may be taken as 2.15. 

From these figures you may easily see that 
though a final opiniot would be premature, yet 
the district getting the filtered water has, never- 
theless, a great advantage over those getting the 
unfiltered water. 

The number of typhoid cases and deaths in Phil- 
adelphia during 1902, 1903 and January, 1904, 
were as follows: 

1902, number of cases, 5,006; deaths, 588. 19038, 
number of cases, 8,701; deaths, 957; January, 
1904, number of cases, 465; deaths, 54. 


The Typhoid Fever Outbreak at Lowell, Mass., in the Sum- 
mer of 1903. 


By George Bowers,* M. Am. Soc. C. E. 


In response to a request from Engineering News 
I have prepared the following statement regarding 
the typhoid epidemic here last summer: 

The city of Lowell has been supplied entirely 
with driven-well water since 1896, and has been 
very free from typhoid fever since that date. The 
large cotton mills have a water supply of their 
own, with a 2,000,000-gallon reservoir situated at 
an elevation of 33 ft. above the city reservoir. 
These works were built many years ago before 
there was any public supply. After the city water- 
works were completed several connections were 
made between the two systems, controlled by 
check valves; these connections were made to 
allow the mills to obtain water from the city 
mains in case of fire. At such a time the pressure 
in their pipes would be so reduced that the valves 
would open automatically and allow the city water 
to enter their pipes; when the pressure was re- 
stored the valves would close and the two systems 
be separated again. 

On July 18, 1908, at 8 p. m., a large fire broke 
out in mills of the Merrimac Manufacturing Co. 
and lasted until 2 a. m. the next day. The record- 
ing pressure gages show that soon after the fire 
began the check valves opened and the city water 
flowed into the corporation pipes. Immediately 
after the fire the corporations began pumping to 
refill their reservoirs, but after several hours 
work little headway had been made. This led to 
an investigation, which revealed the fact that one 
of the check valves remained opened when the in- 
creased pressure was applied, driving the polluted 
Merrimac River water into the city main and mix- 
ing it with driven-well water at a point in the 
center of the city where there is a large consump- 
tion of water. In a few days a large number of 
people were taken violently ill and an epidemic of 
cholera morbus ensued. In about three weeks a 
great many cases of typhoid fever were reported, 
followed by a serious epidemic of the same. 

At every connection is a gate controlled by the 
city, and these gates were closed soon after the 
typhoid fever broke out and have remained closed, 
The city has placed extra hydrants in the streets 
near the corporations for their benefit, and the 
mills themselves are enlarging their own water 
supply. In the spring the city will remove all 
connection between the two systems. 

This occurrence illustrates in a striking manner 
the damage which a comparatively small amount 
of polluted water may do. 


Typhoid Fever Statistics by Weeks at Lowell, Mass., in 
Summers of 1901, 1902 and 1903. 
(For week ending.) 


Aug. 3... 0 © Aug. 2... 2 0 Aug. 1... 0 1 
Aug. 17... 0 © Aug.16... 0 1 Aug. 15... 
Aug. 2%... 1 @ 2 ug. 22... 7 1 
Aug. 31... 4 0 Aug.30... 0 1 Aug. 20... 41 1 
Sept. 7. hee 4°23 2D 2 
Sept. 14... 1 1 Sept.18... 1 0 Sept.12.. 7. 2 
t.21... 1 © Sept.20... 2 0 Sept.19... 8 2 
Sept. 28... 2 0 Sept.27... 3 1 pt. 26... 4 90 
Total.... 13 1 Total.... 15 6 Total....168 9 


The accompanying table shows the number of 
cases of typhoid fever and deaths from the same 
reported during the months of August and Sep- 
tember for the last three years. 


*Chief of the Bureau of Health, Philadelphia, Pa. 


*City Engineer, Lowell, Mass. 
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A Mild Outbreak of Typhoid Fever at Waterloo, Ia. 
By G. J. Mack,* M. D. 


In response to your request for information 
about typhoid fever in Waterloo, I would say that 
our statistics on that subject are not very valu- 
able. Not all typhoid cases are reported and 
we know that a good many cases that are not ty- 
phoid are reported as such. Deaths are mot re- 
ported, under our present laws, for any ordinary 
diseases, consequently I can only give an estimate. 
To the best of my knowledge, I would say that 
there were about 100 cases of typhoid and about 
10 to 15 deaths from it during the last year. 

As to the cause, I can give no definite opinion. 
Numerous analyses, chemical and bacterial, have 
been made of our water supply, which is pumped 
from the Cedar River and run through Jewell fil- 
ters, and in no case has anything been found in 
the way of sewage contamination or typhoid 
germs. 

The milk supply we find comes from numerous 
farms in all directions from town, and no particu- 
lar supply can be found to have more typhoid 
cases than any other. 

A majority of the cases are among the best class 
of our people, living in modern houses with 
plumbing and sewer connections, nearly all of 
which have been carefully inspected and pro- 
nounced in good order. The last two summers 
here have been excessively wet, and quite a good 
part of the city has been flooded by creeks four 
or five times during the last two years, but there 
is as much typhoid in the higher and unflooded 
districts, if not more, than in the lower sections. 
Many of the cases have been very severe, more so 
than the average, probably. 

In regard to suppression, we try to get people 
to boil all drinking water and keep their premises 
in good condition. I believe the cases which have 
occurred within the last ten days or so have not 
been quite as severe as they were. Temperature 
has been zero or below day and night here for 
ten days. No rain and little snow since Oct. 14. 
There are probably 25 or 30 cases now under 
treatment. 


Additional Outbreaks of Typhoid Fever in Western 
Pennsylvania.+ 


Considerable interest has been aroused, not only 
in the immediate locality, but also throughout the 
entire country, by the great prevalence of ty- 
phoid fever in the western part of the State of 
Pennsylvania, notably near Pittsburg. The most 
prominent study has been made of the epidemic 
at Butler; and it is thought that it will be inter- 
esting to record the facts for some minor epi- 
demics. 


THE KITTANNING AND WICKBORO EPI- 


DEMICS. 

Kittanning, Pa., the county seat of Armstrong 
Co., is located on the left bank of the Allegheny 
River, about 44 miles above Pittsburg. The popu- 
lation in 1900 was 3,902 and it is estimated to 
have about 5,000 people now. The principal in- 
dustries are iron and steel mills and pottery 
works, 

The town is supplied by the Armstrong Water 
Co., from a pumping plant located on the bank 
of the river.| The works were originally built in 
1871 and have been added to and improved since, 
but no system of filtration or purification is in 
use, It is understood, however, that a mechanical 
filter plant is expected to be installed during the 
coming season. Water is obtained from a crib 
placed near the middle of the river, from which 
the water flows into a cement-lined pump well at 
the pumping station. Water is pumped direct 
to a reservoir of about 2,000,000 gallons capacity 
and located on a hill back of town; thence, the 
water flows through a distribution system of 
about six miles of pipe. The pumping capacity 
of the station, with two pumps, is about 6,000,- 


‘000 gallons and the average daily use is esti- 


mated to be about 750,000 gallons. 
The town has sanitary sewers, which a 


*Health Officer, Waterloo, Ia. Dr. Mack prepared this 
statement on Feb. 

+Based on information obtained on the ground for this 
journal by Mr. F. E. Field, C. E., of Pittsburg. Most of 
the data were secured through the kindness of Dr. T. N. 
McKee, County Quarantine Officer, who represents the 
State Board of Health, = Dr. H.-P. Stone, Seoretary of 
the Kittanning Board of Health. 


Cities and Villages on 
River Drainage Area above Kittanning, Pa. 


Popula-— 
Distance, tion 

Place. Stream. miles. in 1900. 

Du Bois, Pa.......Clarion River. 83 9,375 

OF Allegheny River. 87 264 

Meadville, Pa. ....French Creek. 106 291 

Jamestown, N. Y...Connewango Creek 172 892 
Bradford, Pa. ..... Allegheny River. 202 15,029 ~ 

Olean, N. Y. ......Allegheny River. 203 9,462 


into the Allegheny River through a 16-in. pipe just 
below .the settled part. Some storm sewers are 
also said to be in use. 

The village of Wickboro adjoins Kittanning up- 
stream and on the north, and has about 1,000 
people. Its water supply comes from the Arm- 
strong Water Co. and from the Rayburn Water 
Co.; the latter furnishing spring water. There 
is no public sewerage system at this place, but 
part of the houses drain into the Allegheny di- 
rectly and part into a large swamp, which occa- 
sionally overflows into the river. Thus sewage 
from many people is delivered into the river 
within a half mile above the intake of the Kit- 
tanning water supply. 

The drainage area of the Allegheny River above 
Kittanning is about 8,800 square miles. The im- 
portant tributaries coming in above are the Ma- 
honing and Red Bank Creeks and Clarion River 
ontheleft,and French, Oiland Connewango Creeks 
on the right bank of the stream. A list of cities 
and villages on the drainage area having some 
10,000 or more people in 1900, together with the 
distance above Kittanning and the stream on 
which each is situated, is given in Table I. 

The population upon the drainage area is 24.6 
per sq. mile, which is high enough. The oppor- 
tunities for prompt conveyance of infection are 
good, as has been pointed out by Prof. Wm. T. 
Sedgewick in his report upon “The Sources of 
Typhoid Fever in Pittsburg,” in which he said:* 
“I have never seen a river so well adapted in 
every respect to the swift conveyance of micro- 
scopical impurities from great distances.” 

Typhoid fever has for many years been preva- 
lent at Kittanning, as it has, in fact, elsewhere 
all over the country and noticeably in Western 
Pennsylvania, where water supplies are derived 
from polluted streams without any means of puri- 
fication. Table II., showing the number of cases 
reported by months for the past seven years, re- 
veals the actual conditions. - 

The large number of cases of typhoid in January 
and February, 1898, attracted some attention even 


in Pittsburg, as the Filtration Commission was © 


conducting its investigation at that time. An- 
alyses of the river reservoir and tap waters made 
at that time (see page 321, Report Pittsburg Fil- 
tration Commission, 1899) showed all three to 
be about the same in composition ead like the 
river at Pittsburg. 

It will be noticed that the death rate is high, 
more than it seems reasonable to expect. The 
conclusion to be deducted from this is that all 
the cases were not reported, especially in the first 
two years, and that later, when the people and 
physicians had become more accustomed to ex- 
pect disease, perhaps not all the cases were typi- 
cal typhoid fever. 

While during most of the years the rate is high, 
the month of November, 1903, stands out above 
all others and is worthy of special study. The 
summer months of July and August, in both 1902 
and 1908, are also notably high. 

The reported cases from Kittanning since Dec. 
1, 1908, by weeks is shown by Table III. 


The deaths chargeable to the above epidemic . 


number four up to Feb. 5, or about 5.5%, all of 
which occurred in December. 

The large number of cases in the early part of 
December attracted the attention of the officers 
of the State Board of Health, who were on duty 
at Butler, Pa., and an investigation was made 
and samples of city water collected upon both 


TABLE III.—Typhoid Cases Reported by Physicians at 
eeeanieg, Pa., for the Ten Weeks Ending Jan, 31, 


Week No. Week No. 
beginning. cases. beginning. cases. 


- *See Report of Pittsburg Filtration Commission, 1899. 


TABLE II.—Reported Cases 
ning, Pa., July, 1897, to 


Months. 100%. 
1898, 1890, 1900, 1901. 1902. 

March wee 1 1 3 
0 2 3 3 2 
0k 0 0 2 5 4 
September... 8 38 3 38 
November.. 1 2 0 2 2 } 
December .. 0 7 4 2 2 0 3 
Per 10,000. 1200 52 19 133 
er 10,000... ... 189 78 128 2 Go eat 
Pr ct., deaths ... 15.6150 66 34 
The year 1897 only reported 

*Not 1 last siz month 

tNot including year 1903. 


Dec. 18 and Dec. 25, for analysis. The - 
while not containing an excessive ny, 
bacteria, indicated a polluted water sup) 
the test for the colon bacillus was positiv: 


but two samples. 
Samples collected Dec. 24 by Pittsbure pre- 
sentatives interested in the situation eo: ned 


the other determinations with still highe: 
bers of bacteria and B. Coli Communis The 
river, in fact, showed about the same as at Pitts- 
burg and the tap water somewhat higher than 
at the latter place. 

All of the recent cases have been well ‘i stri- 
buted over the town and not bunched in any 
given locality. Milk is supplied by nine dairy. 
men in Kittanning, being carried about in large 
wagon tanks and then deposited in the personal 
receptacle of each customer, as is the custom 
throughout WeStern Pennsylvania. As far as 
can be learned, none of the families and none of 
the employees of such dairymen have been ill 
during the past season with typhoid fever, or 
other diarrheeal disease. 

The village of Wickboro did not require cases of 
typhoid fever to be reported until October 1, 1903, 
since when the number has been reported as fol- 
lows: 


Deaths. 


October, 1903......... 
November, 1903. 
December, 1903. 
January, 1 
February, 1904 (to date) ........... ‘. 


tol 


All of these cases in Wickboro are supplied at 
the home or place of employment with water com- 
mon to the Kittanning water-works system. 

It is unpleasant to record in passing, but nec- 
essary to complete the history, that some spirit 
of jealousy and antagonism has been occasioned 
between the state and local authorities. The State 
Board of Health, believing the public water sup- 
ply to be the cause of the present epidemic, 


caused notices of warning to be posted in public. 


places, stating such water to be dang-rous 
and that it should be boiled. The local authori- 
ties pulled own and destroyed ‘the notices. The 
state officials sought an injunetion restraining 
such disturbance of noticés ang on Jan. 25 a pre- 
liminary ‘hearing was held, af which time the 
Court ordered the defendants prepare an answer. 

The conclusion to be drawn from the history of 
this epidemic, as given Prlefly above, is that the 
public water supply was the specific means of 
infection and probably bas been in past years 
the cause of the continual presence of typhoid 
fever in the town, ‘The lesson to be learned is 
not new; it is kmown and has been known for 
some time,and # only needs sufficient public senti- 
ment to bring about the application of the proper 
remedy. 

It is of interest to compare the dates of the 


TABLE IV.—Cases of hoid Fever Reported by Weeks 
in Those Wards of Pittsburg Obtaining Water ‘om 
the Allegheny River. 

Week -—LCases reportei-— 
beginning. Pittsburg. Kittan ing. 

Dec. 1 (5 days).......... 64 

Dec. 20 ..... rs 138 
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Febrv ry 11, 1904- 

.. . ittanning with those occurring in Pitts- 
cases "out the same time. (Table IV.) 
seen that the increasing.cases in 
.ceurred at about the same time as the 
ford outbreak, and there has not been an 
= amount since that time. Neither has 
een a marked increase in bacteria or B. 
there ot during the first of the flood, which 
sina ave been expected. Whatever causcd 
~ suc) -n increase at Kittanning had its effect 
ern e time at Pittsburg. 


This | licates that this outbreak has had no 
4 effect upon the water of the river at 


or nt pumping station (Pittsburg), prob- 
ably 0! count of the great dilution, and that 

js par. ular local pollution is only an example 
¥ what © going on all the time, here and there 
“] up .nd down the stream, perhaps not in as 
concentr od doses, but still enough always to 
keep the infection fresh and abundant forthe peo- 


ple belo nd at the large cities of Pittsburg and 
Alleghen:. Which are at one and the same time 
poth the great collection and the great distri- 
pution centers of such infectious diseases. 


FORD CITY EPIDEMIC. 

Ford City is also in Armstrong Co., and is 
about four miles below Kittanning. It is the 
next largest place in the county. The popula- 
tion in 1900 was 2,870 and is now about 3,000. 
The water supply at this place is derived from 
the pumps at the plant of the Pittsburg Plate 
Glass Co., and water is delivered into a reservoir 
of about 3,000,000 gallons capacity and then flows 
through the distribution system of about five 
miles of pipe. The use of water is probably not 
over 250,000 gallons per day. 

It was not compulsory to report cases of ty- 
phoid fever in Ford City until recently, but the 
figures, so far as obtainable, are given in Table V. 


v.—Cases of Typhoid Fever Reported at Ford 
ae Pa., During ete Weeks Ending Feb. 6. 
N 


0. 0 For week No. of 
—— cases. ending. cases. 
Dec. ee 4 0 
Jam, Biss 1 
Jon bea 2 


Two things are prominently shown in the above 
table: (1) The cases are numerous about the 
same time as at Kittanning, and (2) the number 
is not anywhere near as many in proportion. The 
conclusion is that the source of infection is the 
same general one, that is, the river water, but 
that for some reason the infection is not dealt 
out as liberally or in as strong doses. It is said 
that the place and water-works being new, not yet 
being owned by the town or an independent water 
company, the use is not general and wells are also 
still used to some extent. This seems probable. 
In addition, the large size of the reservoir com- 
pared to the use of water makes the pollution less 
active on account of sedimentation. 

The deaths from typhoid fever at Ford City 
since March 24, 1908, have been as follows: March 
24, 1; Nov. 21-25, 5; Dec. 1, 1; Dec 11, 1; Jan. 16, 
1; Jan. 22 and 23, 2; total, 11. 

It is evident from the number of deaths in No- 
vember that typhoid fever existed to a consider- 


able extent prior to the reported cases in De- 
cember. 


THE GREAT FIRE AT BALTIMORE, MD. 


A great conflagration destroyed a large part 
of the business section of Baltimore on Sunday 
and Monday of this week. Starting on Sunday 
morning, the fire raged for nearly 30 hours, eat- 
ing its way from block to block, until an area 
one mile long and a quarter of a mile wide was a 
blackened ruin. Within this area was embraced 
many of the leading mercantile and manufactur- 
ing establishments of the city and most of its 
large financial institutions. The number of 
buildings destroyed is from 1,000 to 1,500, and the 
Property loss is variously estimated by. bank- 


‘rs and business men at from $65,000,000 to 
$100,000,000, 


The fire broke out about 11 a. m. on Feb. 7 in 
the dry-goods store of Hurst & Co., at Hopkins - 
Place and German St. This-was a six-story brick 
buildine of old-time construction -ahd. was located 
in the heart of the retai] business district» In a 


short time the whole structure was a mass of 
flame, but there was no thought or sign of wider 
spread disaster until a series of explosions tore 
apart the walls and flung the flames and burn- 
ing debris over the adjacent buildings of the 
block. These caught fire and under the impulse 
of a strong southwest wind the fire began its 
fierce progress in a northeasterly direction. The 
buildings in the path of the flames were for the 
mpst part of a construction which offered little 
resistance to fire and their contents were highly 
inflammable. Here and there were buildings of 
more modern and fire-resisting construction and 
they still stand so far as walls and floors are 
concerned, but are entirely gutted of their con- 
tents. 

The progress of the fire was steady and irresist- 
ible. The fire fighters were gradually crowded 
back and their efforts scarcely impeded the ad- 
vance of the flame. Aid from other cities was 
asked and given, and buildings in the path of the 
fire were razed by dynamite, but all to no avail. 
The flames progressed almost unchecked until 
stopped by the natural barriers furnished by the 
Harbor Basin and the small stream known as 
Jones Falls. 

At the present time, Tuesday, Feb. 9, it is 
possible only to give a few general impressions 
of the conflagration as it appeals to the engineer 
and municipal officer. 

There seems good reason to believe that had 
tne explosions noted not followed the fire in the 
Hurst Building the fire would never have spread 
beyond the immediate vicinity. These explosions 
were due to gasoline stored in tanks in this build- 
ing and used for operating gas engines, and they 
spread the flames to half a dozen buildings in al- 
most a moment’s time. 

The fire, once started, encountered only com- 
bustible structures, brick buildings three to five 
stories high, with timber roofs and floors, with 
frames either all of wood or combined iron gir- 
ders and wood joists and flooring construction. 
‘These burned and collapsed in heaps. 

Of the fireproof buildings in the burned dis- 
trict only a very few resisted the attack of the 
flames. Two of these were the City Hall and 
the Court. House, both monumental structures of 
stone, with few windows and heavy masonry 
walls. Their exteriors are damaged, but the fire 
did. not get inside. The other buildings which 
were saved were of similar construction. The 
steel skeleton tall office building type of construc- 
tion was best represented by the 16-story Conti- 
nental Trust Building, which was located in the 
very heart of the district where the fire raged 
fiercest. As in most office buildings, the win- 
dow openings formed a large percentage of the 
wall area. The fire took out every window and 
cleaned the building bare of its combustible con- 
tents. A partial examination from the street 
shows all the floors in position but swept clear of 
partitions. The walls are standing blackened, 
but apparently structurally in good shape. De- 
tail failures of the fireproofing are visible in 
places. The other and smaller buildings of the 
same type are in practically the same condition. 
At the time of writing it is impossible to visit 
these structures, and a description oftheir condi- 
tion in detail is therefore postponed to a later 
issue. 

THE MOST SERIOUS RAILWAY ACCIDENT of the 
week was a butting collision on the Canadian Pacific Ry. at 
Sand Point, Ont., on Feb. 9. Two opposing through pas- 
senger trains were to have passed at the siding at Sand 
Point, but the westbound train passed the siding; the 
trains collided at full speed some three miles west of the 
siding. . At least ten persons were killed, half of the 
number being passengers. 
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RUSSIAN RAILWAY ACCIDENTS in 1902 are sum- 
marized in a report of the Russian Ministry of Ways and 
Communication. As recorded in the U. 8. Consular Re- 
ports for Feb. 5, the total ber of idents reported 
was 9,890, of which 1,012 were collisions and 1,521 derail- 
ments. The casualties in these, wrecks were 1,529 deaths 
and 7,908 persons injured. 
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SIX THEATERS HAVE BEEN CLOSED in New York 
City by, fhe Mayor during the past week, for failure to 
make aiterations as were ordered by the city authorities 
after the Eroquois fire in Chicago: The theaters involved 
are none of first -importance.. The. alterations in question 


deal with matters like the following: the substitution of 
a brick proscenium arch for’a wooden one, in one thea- 
ter; replacing gallery benches by isdividual theatre chairs, 
in another; providing sprinklers and standpipes, and re- 
moving the heating boiler from under the auditorium, in 
another; etc. This action on the part of the city authori- 
ties implies that all other theaters have made such 
changes as render them safe, in the light of what occurred 
during the Iroquois fire. 


CALKING A COFFERDAM BY THE FREEZING PRO- 
cess is being tried in St. Louis, The foundations for 
the new power house of the Union Electric Light & Power 
Co., foot of Biddle St., are being put down inside of a 
steel cofferdam. The cofferdam is formed of steel inter- 
locking sheet-piles, each pile made of a single steel chan- 
nel, 35 to 50 ft. long, and alternately Z-bars and angles 
riveted along the edges of the channels to form a dovetail 
with room for calking. One compartment of the coffer- 
dam gave much trouble from leakage. The piling in some 
places had gotten out of line sufficiently to make it im- 
possible to tighten the joints by calking With wood strips 
or oakum and water came in in large quantities. There is a 
cold-storage plant only two blocks from the site, and this 
suggested the idea to close the leaks by freezing. Ammonia 
pipes were laid from the cold-storage plant, and freezing 
pipes were sunk alongside the faulty joints of the coffer- 


dam. The experiment gives promise of being entirely suc- 
ceseful. 


STEEL PASSENGER CARS to the number of 200 are to 
be built by the American Car and Foundry Co. for the 
New York Rapid Transit R. R. The cars will be 51 ft. 2 
ins. long over all, and 8 ft. 7 ins. in extreme width. The 


cars have been ordered after thorough tests of a sample 
car. 


WIRELESS TELEGRAPH COMMUNICATION is to be 
attempted between Para, Brazil and Manaos, 1,000 miles 
up the Amazon. A land line telegraph between these points 
is impossible and the submarine cable recently laid in the 
bed of the river to connect them is said to be out of or- 
der three-fourths of the time and the cable company have 
therefore purchased the rights for a wireless telegraph 
installation. From Mapaos the service may be extended 
to Iquitos and other centers of the rubber trade on the 
upper Amazon. 


AN AUTOMOBILE RAILROAD is a recent French in- 
vention referred to in a report by U. S. Consul B. H. 


Ridgeley of Nantes, France, who quotes as follows from 
“L’Lilustration: 


One of the most striking novelties of the automobile 
salon is the road train of continuous propulsion of Col. 
Ch. Renard, Director of the Park Aerostatique de Chalais- 
Meudon. ‘This train is designed to transport passengers 
and merchandise at a moderate speed. 

In this train there is, so to speak, no tractor. One of 
the carriages, the head one, is turnished with a motor 
sufficientiy powerful to draw the entire train at the de- 
sired speed. The power generated by the motor is dis- 
tributed to all of the venicies of the train. The ad- 
herence is therefore no longer due to the weight 
of the tractor, but to the weight of the entire train. One 
can thus make the tractor as ight as an ordinary carriage 
and hitch it to as many carriages as desired without 
fearing the least sliding. The automobile at the heaa of 
the train, provided with a motor of 50 HP., weighs only 
144 tons, and it suffices to furnish the necessary energy to 
draw a mixed train—passengers and merchandise—formed 
of seven or eight light venicles, carrying a load of lv 
tons, at the rate of about 12 miles an hour. The method 
of transmission of the energy from the motor to the 
earriages is purely mechanical. It consists of a longi- 
tudinal shaft running from one end of the train to the 
other. This ghaft is articulated in a manner to permit the 
train to mold itself to the most complicated curves. 

The parts uniting the different carriages are easily un- 
coupled to permit the separation or reunion of the car- 
riages at will. Under each carriage there are cogs which 
transmit the rotary movement of the shaft to an ar- 
rangement similar to that used in automobiles and work- 
ing one pair of wheels. All of this obeys the manipula- 
tion of one machinist on the locomotive carriage at the 
head of the train. To conduct such a train involves no 
more difficulty than that of running an ordinary automo- 
bile. The ‘second principle applied by Colonel Renard is 
that of ‘correct turning.’’ It consists of a special dis- 
position by means of which each carriage of the train 
follows exactly the track of the preceding one. 

The automobile train furnishes a practical solution of 
industrial transportation over interior roads and high- 
ways. It will, in many cases, do the services of railroads 
in regions not yet reached by railway o~ tramway lines. It 
is, in short, a tramway without rails and opens up a 
great prospect of practical possibilities in the field of 
transportation. 


The same problem has been worked out by an 
American inventor in a different way. A similar train of 
vehicles is used, but the head one is a complete electric 
power station with a gasoline engine and generator and 
the electric current is used to drive motors on this ve- 
hicle and on each vehicle in’ the train following. 


A CHANGE IN THE MEETING of the American 
‘stitute of Mining Engineers lias been made, Atlantic City 
‘being substituted for Baltimore on account of the great 
fire in the latter city. The date remains the same, Feb. 
16 to 19. Fuller notice of the change will be found in 
the column of Engineering Societies in the supplement 
4o this issue. 
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The great calamity by which the business dis- 
trict of Baltimore has been destroyed directs pub- 
lic attention toward the conflagration hazard, as 
it is termed among insurance experts. This is a 
hazard to which the business districts of most 
American cities are more or less exposed, and will 
continue to be until buildings made of incom- 
bustible materials shall have generally taken the 
place of those built of wood. Even then, the 
stocks of inflammable materials stored in build- 


4ngs used for mercantile purposes will require the 


provision of efficient means of fighting fire to se- 
cure real safety. 

The work of extinguishing fires may be compared 
to the application of brakes on a car descending a 
long and steep grade. If the brakes are applied 
with their utmost power and yet the force accel- 
erating the car exceeds the effort of the brakes 
to retard it, the car will continue to gain in speed; 
and the faster it runs, the less effective is the 
braking force. 

In the same way a fire which grows in inten- 

sity despite the streams of water poured on to 
check it, is likely to continue to extend, and the 
more rapid and fierce the spread of the flames, 
the less efficient is the work of the firemen to 
check them. 
’ Experts are well agreed that in the thickly built 
up sections of most large cities, particularly in 
the districts where large stocks of inflammable 
goods are stored, the ordinary methods of fighting 
fire by fire engines and hose do hot afford a thor- 
ough protection. A complete system of large 
fire mains with roof hydrants and nozzles, de- 
signed to deliver a huge volume of. water from 
a high level is agreed to be the system demanded 
to prevent conflagrations in such districts. 

Several cities have already installed’such a sys- 
tem of fire protection and others are likely to do 
so now that Baltimore has suffered such a calami- 
tous loss. 
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The “water curtain” idea has been brought for- 
ward again in the public prints as a result of 
the Chicago theater fire, and it hag been proposed 
that a “water curtain” or “miniature Niagara” 
should be so located as to fill the proscenium 
arch opening in @ ¢heater in case of the outbreak 
of fire on the stage. 

The defects of such a device are so obvious 
it will hardly receive serious consideration. 


such a system been in place and im perfect oper- 
ative condition in the ill-fated Iroquois theater, 
it could not have prevented the sudden outburst 
of smoke and flame which drove the audierice 
into panic and later suffocated many of the vic- 
tims. 

If such a volume of water is to be let loose at 
the top of the stage, the thing to do with it is 
to put it on the fire by automatic sprinklers and 
let some more substantial barrier than falling 
drops of water be put between the audience and 
the stage. It may be added that the operation 
of any such water curtain, either purposely or by 
design, would be practically certain to send the 
audience into a panic and flight, whether there 
were any fire or not. 
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The “water curtain” seems to be a Chicago idea. 
We illustrated one installed at the Chicago Public 
Library in our issue of June 8, 1899, and pointed 
out then its inherent defects and doubtful value 
as a means of fire protection. It has been re- 
cently adopted, however, in a St. Louis dry goods 
store, to protect it against exposure fires on twc 
sides. A system of sprinkler pipes at the cornice 
connects to a supply pipe which has connections 
at the bottom where lines of hose from a fire 
engine may be attached. The St. Louis “Globe 
Democrat” quotes the Chief of the St. Louis fire 
department as follows: 

Chief Henley stated yesterday that he knew of no 
other building in the country where so perfeet or such ex- 
tensive water-curtain protection is provided for the out- 
side of the building. ‘“‘When a sheet of water is turned on 
the windows from either side,’’ said Chief Henley, ‘‘the 
fiercest flame will not crack the panes. The connection 
is so arranged that water can be turned against any two 
rows of windows at a time or against an entire side.” 

If the building is glazed with wire glass, the 
water curtain might be of some benefit in prevent- 
ing the fire from reaching the interior; but any 
other glass would be certain to break when ex- 
posed to the combined action of flame and a 
stream of cold water. If the exposure fire were 
a strong one, moreover, the water curtain could 
not furnish enough water to amount to much in 
keeping the panes cool. 
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Compulsory sewage purification for all cities and 
villages in Minnesota after Jan. 1, 1905, is about 
the sum and substance of the rules adopted on 
Jan. 12 by the Minnesota State Board of 
Health. Elsewhere in this issue we publish the 
rules in full, the conditions leading up to them, 
and the attitude of the Board on the subject, all 
set forth by Dr. Henry M. Bracken, Secretary of 
the Board. Some may object that such extreme 
measures are sure to defeat their own ends. We 
are not yet ready to agree to such an opinion, al- 
though we feel that the regulations are radical if 
not revolutionary. We would call attention, how- 
ever, to the fact that the purification required is 
septic tanks, filter beds, or both, as the Board 
may require; that the plans must be approved 
by the Board; and that while it makes the dis- 
charge of untreated sewage into any water of the - 
State a nuisance, punishable as a misdemeanor, it 
will decide where and when to bring legal action. 
In other words, every municipality is put on the 
defensive, and after Jan.1,1905,may have to show 
cause why it should not be fined for-not having 
provided sewage purification works. The Board is 
certainly to be commended for the underlying 
principles on which it is acting; namely, that wa- 
ter pollution is an offense for which every city and 
village is liable to answer. 
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The first meeting of the new Sanitary Section of 
the Boston Society of Civil Engineers was so suc- 
cessful as to promise well for the new departure. 
The attendance was large and the papers and dis- 
cussions were numerous but brief and to the point. 
‘The subject was the septic tank, and will be fol- 
lowed on March 2 by another that should be 
equally productive of facts and opinions; namely, 
the flushing and cleaning of sewers. 
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The papers and discussions on the septic tank, 
mentioned in the foregoing lines, when pyblished 
in full in the “Joyrnal of the Association of En- 
gineering Gocieties,” will be a valuable addition 
to the Ifterature of sewage disposal. We do not 
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suppose, however, that any one is 
enough to suppose that .they will forn 
beginning of the last words on the su! = 
only conclusion on which all or nearly oe 
was that the septic tank is at best oni, etn 
solution of the old sludge problem. s = 
so far as to doubt whether it was even pi 
rule, while several were quite pronounce: 
of sedimentation without anaerobic acti 
least one speaker was confident that ive 
filtration, alone, is still unsurpassed 5; aan 
like many in Massachusetts, where ch. —— 
land is available. “9 
Few people realize the rapidity with \ 4 th 
trade of the United States with its nie ors. 
thenorthandonthe south has increased | Zz = 
past decade. Statistics are usually dry ‘ 
but there is great interest in the fact, se: th 7 
a bulletin just issued by the Departmen: . peti 
merce, that our exports to Canada during the 
year just closed were much more than double 


what they were ten years ago. Making the com. 


parison in figures, and omitting the sr, 


bers, which only tend to confuse the np ai 
sold Canada 57 million dollars worth of ; oods in 
1893, and 90 million dollars worth in 189s while 
in the year just closed the exports were nearl 
131% millions. 

Imports from Canada have also grown, but on 


a smaller scale. The total of imports was 34, 
million dollars in 1893 and 54 millions in 1903, 1, 
general we buy from Canada goods in the rough 
such as lumber, logs, pulp and ores, and send her 
in return highly finished manufactured goods. 

Our trade with Mexico is on a much smaller 
scale and is much more evenly balanced between 
imports and exports. In 1893 we sent to Mexico 
only 16% million dollars worth of goods and in 
1903 we sent 4314 millions, while we received 
from her during the last-named year goods to 
the value of 41 millions. To all South America 
our exports in 1903 were only 46 million dollars, 
or very little more than to Mexico alone. 

We commonly think of export and import traffic 
as being conducted solely by ocean transportation; 
but our trade with Mexico and Canada is chiefly 
by rail, and these countries in 1903 took about 
one-seventh of our total exports. 
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As announced in another column there is 
shortly to be established at McGill University, 
Montreal, a special department or school devoted 
to railway engineering. The announcement raises 
anew the question how far it is best to go in the 
direction of specialization in engineering educa- 
tion. 

It is true, of course, that special courses in rail- 
way engineering are not a new thing. Such 
courses have figured in the catalogues of a num- 
ber of American engineering schools; and con- 
siderable has been done in ‘the way of special in- 
struction in this field, particularly at Purdue Uni- 
versity, which was the first to install a stationary 
locomotive for instruction and experiment, and at 
the University of Illinofs. Cornell also is building 
up a railway engineering department and Colum- 
bia is working in the same direction. 

The question, occurs, however, whether a boy 
can be better fitted for the railway service by 
a@ special school or department than is already 
done by the existing engineering courses? 

“We notice from a preliminary announcement re- 
garding the school that the work proposed to be 
done will include the following: 

(1) Location, including all branches of surveying. 

(2) Construction, including the laying out of work, the 
construction of bridges, buildings, etc., tracklaying and 
ballasting, organization, specifications, etc. 

(3) Operation, including (a) maintenance of way and 
structures; ) the conducting of transportation; (c) 
equipment, organization, legislation, etc. 

It is doubtful whether the boy graduating from 
such a school would be any better fitte? to do 
work on location or construction or on the design 
ot bridges, buildings or masonry than a student. 
who-had taken the regular course in engi- 
neering. The work of the operating dep.rtment, 
it is true, is hardly’ touched on in eng »cering 
schools “at present; 4 instruction in this 


would be of some t, it can hardly at the 
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-raduation for any responsible executive 
we a ‘is that department; and there are very 
positic’: ‘ates of a technical school who would 
to begin at the foot of the ladder as a 

.nan or fireman or office clerk, as well as 
~ wood reasons why it would not be for their 
{Interests to do 80.. 

We would not be understood as condemning the 

heme of special instruction in railway engineer- 
" by any means; but only as pointing out some 
“culties in the way of securing large re- 

its. The educator is practically limited to what 
= i gone in four years with boys beginning at 
re 10 years of age. It takes so large a part 
of those four years to ground a boy in the founda- 
tion. studies in science and mathematics and the 
elements of civil and mechanical and electrical 
engineering, all of which are essential if the rajl- 
way. engineer is to have a thorough grasp of his 
profession, that there is little time left for spe- 
cial studies in the field of railway engineering 
proper, such as signaling, brake equipment, rail- 
way accounting, locomotive design, etc. — 

perhaps this difficulty might be solved by mak- 
ing the course in railway engineering a post- 
graduate after the regular course in civil or me- 
chanical engineering; but here another difficulty 
is encountered. The salary to which the student 
can look forward, if he be lucky enough to finally 
jand in an executive position a few years after 
graduation, will generally be too small to justify 
him in spending two years of time in post-grad- 
uate studies; unless, perhaps, he is fortunate 
enough to possess independent means, in which 
case he will probably choose some less labori- 
ous life work than railway management. ~ 
‘probably the solution of the problem will be 
found in'a compromise, by which the student in 
the proposed railway engineering school will 
spend three years on foundation studies and the 
fourth in such special instruction in railway work 
as his mind can grasp during that time. 


We recently noted the accident statistics of the 
Interstate Comimerce Commission and the pro- 
nounced stand taken in its annual report in favor 
of the compulsory introduction of the block sys- 
tem as a means of reducing the present disgrace- 
fully long list of train accidents due to collisions. 

We learn that a pamphlet has recently been is- 
sued in which an attempt is made to defend the 
safety of travel on American railways, and to 
show that the boasted greater safety on English 
railways does not really exist. The following ab- 
stract of the contents of this pamphlet is given 
in the Wall St. “Journal” of Feb. 5: 


Mr. Thompson reports that on all the British roads in 
1901, the total mileage being 22,078, the number killed by 
reason of all class of accidents was 1,171, and the number 
of injured 6,740. He takes eleven Chicago roads, whose 
otal mileage is 23,427, cr a trifle: more than that of all 
tte British roads, and shows that the number killed dur- 
ing the last fiscal year was only 865, and the number in- 
jured 4,¥09, or: much less than the casualties on the: 
British roads. Mr. Phompson claims that mile for mile, 
fatalities are fewer on American railways than on Euro- 
pean, if the fatalities to other persons than employees and 
passengers be taken into computation. Moreover, he 
claims that notwithstanding the installation of the block 
signal system on nearly 30,000 miles of the busiest rail- 
ways in the United States this has failed to have any ap- 
preciable effect in reducing the casualties. He argues 
that the best physical means to prevent collisions is to in- 
crease the double track mileage, next to which may come 
the block-signal system, -but above all he argues that dis- 
cipline carried to the point where obedience to signals 
is involuntary, must-eventually become the reliance of the 
American railway system. 


For the sake of the reputation of American rail- 
roading we wish we could commend Mr. Thompson’s 


Statistics; but truth compels us to say that te. - 
compare statistics of accidents on the basis of - 


mileage is the height of absurdity. If that were 
a fair basis then it were easy to condemn,. the 
management of the Pennsylvania R. R., for_ex- 
ample, by showing that the casualties on its main 
line from New York to Pittsburg are perhaps 
ten or twenty times as numerous as the casualties 
on 4 similar mileage of railway located in some 
backwoods country district, where the density of 
traffic moved is not ‘a hundreth part of that moved 
on the Pennsylvania’s main line. 


The Chicago systems taken by Mr. Thompson 
for comparison while unnamed, doubtless refer to 
the systems which radiate from Chicago to the 
horth, west an¢ south. _A large part, the bulk in 
fact, of their"mifeage is made up of local branch 


Se 


lines carrying a light traffic, particularly of pas- 
sengers, and the proportion of double track line 
is insignificant. The English railways with which 
comparison-is made are very largely double track 
and carry the heaviest passenger traffic tn the 
world. If their total casualties, mile for mile, 
were not greater than those on the granger roads 
of the West, it would be, indeed, marvelous. 

We might analyze further Mr. Thompson’s sta- 
tistics; particularly with respect to the fact that 
he appears to be comparing total accidents on 
English roads with the limited classes of acci- 
dents of which the Interstate Commerce Commis- 
sion collects statistics: but the whole basis of 
his comparison .being erroneous, further criticism 
is unnecessary. 

His statement that the block system has. had 
no appre¢iable effect in reducing casualties can 
have no weight with any intelligent railway 
officer; and while many of thém will be glad to 
adopt his advice to increase double-track mileage 
when funds are available, and will appreciate his 
suggestion that discipline of employees to obey 
signals is important, they are.not likely to over- 
look the fact that prior to such obedience, fixed 
signals (or, in other words; the block system) 
must be put in place for them to obey. 


> 


THE UNUSUAL PREVALENCE OF TYPHOID FEVER IN 
1903 AND. 1904. 


The years 1903 and -1904 will long be remem- 
bered in the sanitary history of the United States 
as‘bad typhoid years. The Ithaca and Butler epi- 
demics have already. béen followed by a serious 
outbreak at Columbus and, apparently, by an even 
more serious one, relative populations considered, 
at Leadville, Col. Minor outbreaks have been of 
frequent occurrence during the last few months, 
and all the while such typhoid centers. as Pitts- 
burg, Allegheny and Philadelphia haye been more 
than keeping up their. bad records for endemic 
typhoid. Such happenings are all.the more nota- 
ble -when following, as they do, an unusual cam- 
paign of education and of actual preventive meas- 
ures against impure water supplies and ‘their con- 
sequences. If only the records’ of the past were 
not’so very deficient, perhaps we should find that, 
aside from. the great epidemics, conditions of late 
had. not been so much worse than formerly as 
would-appear, since more serious attention is now 
heing paid to typhoid fever than ever before and, 
at the same time, the public is more ready than 
ever to'take alarm when an. outbreak occurs. It 
appears, however; that seasonal and climatic con- 
ditions, such as low stream. flows in ice-bound 
rivers and the sudden entry of accumulated filth 
into rivers and creeks, conspired to render typhoid 
fever far more prevalent than usual. When the 
mortality records for 1903 and 1904 from all parts 


of the country become.available it will notte sur—- 


prising to those who.read the signs of the present 


time if it.be found that typhoid fever has been. 


pandemic. If we mistake not, it will also be found 
at the close of the current year that a great move- 
ment for improved water supplies in particular 
cities and towns, and a general movement for the 
protection of all water supplies in whole states, 
had been set on foot and made no mean progress. 
In. addition, we may. hope to see some little prog- 
ress, at least, towards an extension of the proper 
registration of Vital statistics in the non-regis- 
tration states and cities, thus lessening the num- 


-ber of municipalities that are in the shameful con- 


dition of being liable to be overtaken &t any time 
with a serious epidemic,and foundentirdly without 
means of ascertaining the fact until it ‘has pro- 
gressed so far as to render the original sources of 
infection beyond control. 

Coming now to more specific facts, we desire to 
call attention to the special report, elsewhere in 


this issue, on the present epidemic of typhoid _ 


fever at Columbus, O., by Prof. F. H. Eno, M. Am. 
Soc. C.. E., and algo to several other reports, in 
this issue, on typheid fever and allied topics. 
Columbus has long been notorious for a 
dangerous -water supply, a high typhoid fever 
rate, a defective system or a lack of any real sys- 


tem of sewage disposal and for dilly-dally-- 


ing: with the needed reforms after recogniz- 


ing them and securing plans to put them into 
effect. The engineering department, we are 
pleased to say, has recognized the sanitary needs 
of the city and appears to have done all within its 
power to meet them. Nevertheless, Columbus has 
not seemed to be able to get. beyond plans and 
reports, 

In December, 1908, there were 40 cases of ty- 
phoid fever in Columbus, which seems to be about 
a fair average monthly record for the city. Early 
in January the number of reported cases of ty- 
phoid fever began to increase with alarming 
rapidity and by Feb. 5 about 1,000 cases and 50 
deaths had been reported, the deaths for some five 
weeks exceeding the average yearly total for the 
past five years. 

As to cause of this outbreak, it can only ‘be. 
said, as yet, that portions of the water supplp 
have long been known to be polluted and that 
recent investigations have shown that sewage 
from the State Hospital for the Insane was being 
discharged into a creek at a point some two'miles 
distant, by water, from one of the city water- 
works intakes. The sewage was supposed to be 
flowing in another direction, but the possibility of 
pollution from this source, it is said, ‘was pointed 
out some time ago by the State Board of -Health. 

River patrolmen are employed by .the Board of 
Public Service,.or by the water-works depart- 
ment. under it, to prevent the pollution of the 
sources of water supply within the city limits, 
but an examination of Professor Eno’s report and 
one of the appendixes thereto reveals no evidence 
that their services have been well utilized. So far 
as can be judged from the information at hand, 
the. energies of these men were directed against 
the: surreptitious (dumping of garbage and night: 
soil. down the river. banks, while no attention 
seems to-have been given to private sewers, out- 
houses and other possible sources of constant pol- 
lution. Moreover, the men were on duty only 16 
hours out of the 24, and one of the two day patrol- 
men devoted himself to the Olentangy River, not 
because water is taken from it, but because many 
people think it is. 


Failure to patrol beyond the city limits has been 
explained, in part, by lack of legal authority on 
streams outside the city, but it appears that any 
city owning water-works really has authority ‘to 
prevent or punish any pollution of the water’ for 
a distance of ten miles beyond the city limits. 

It is not unreasonable to suppose that under the 
well-known conditions prevailing at Columbus 
the water-works, health and legal departments of 
the city would have left unutilized no legal power 
or physical possibility of discovering and abating 
every source of pollution of the water supply, 
whether from a state institution or a private 
house. Instead, no one seems to have known just 
what specific dangers existed and certainly no 
effective measures were taken to prevent the con- 
tamination of the water supply. 


On Feb. 5 the raw Scioto River water was again 
turned into the mains: So far as our information 
goes, this course,.was warranted only on the as- 
sumption that the epidemic was caused by the 
sewage from the hospital named, which had then 
been shut off: from the river since Jan. 16,. or 
nearly three weeks. It is to be hoped that this 
assumption will prove true,and that another wave 
of typhoid fever will -not sweep over the city. 
~Passing from the Columbus epidemic, brief 
notice may be given to the report on the situation 
at Waterloo, Ia., by Dr. Mack, Health Officer of 
that city. The most.that.can or need be said here 
is to point anew to the well-nigh utter helpiess- 
ness of a city without a registration of-.deaths, to 
say nothing of one which lacks prompt reports 


from physicians for all cases of communicable dis-. 


ease. It-is to be particularly regretted that Wa- 
terloo has no vital statistics of value, in view of 
the fact that its water is treated by mechanicat 
filtration and that it is believed by many that 
relatively. small mechanical filters are, as a rule, 
so carelessly operated- and so stingily provided 
with coagulant, that they are not a safeguard 
against disease. Whether equal carelessness and 
danger accompanies small filters of the slow-sand 
type we cannot here take the space to discuss. For 
the benefit of the Waterloo filters, it can be said 
that no serious epjdemic has yet developed in that 
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city, but the deficient vital statistics probably fail 
to reveal the gravity of the situation. 

A particularly instructive occurrence at Lowell, 
Mass., last summer, has been briefly reported for 
this journal by Mr. George Bowers, M. Am. Soc. 
Cc. E., City Engineer of Lowell, Mass. Briefly, 
some valves interconnect the pure driven-well wa- 
ter supply of the city with the polluted Merrimac 
River supply of some of the large mills. This in- 
terconnection is designed to give the mills the 
benefit, when needed, of the fire pressure on the 
city system. Last summer one of the valves be- 
came stuck, when open during a fire, and the 
ordinary pressure on the mill system being greater 
than that on the city system, the latter received 
some polluted Merrimac River water. The effect 
of this accident is shown by comparative weekly 
typhoid statistics; the totals for nine weeks being 
168 case in 1908, against 15 in 1902, and 13 in 
1901, 

Attention is invited to the statement, else- 
where in this issue, by Dr. A. C, Abbott, Chief 
of the Bureau of Health of Philadelphia, regard- 
ing the effect upon typhoid fever of the small 
amount of filtered water available in that city 
during the past year. It is difficult to pass upon 
this question, as Dr. Abbott points out, but ap- 
parently the districts getting the filtered water 
already show a marked reduction in typhoid fever, 
although many of their inhabitants spend large 
portions of their time in other parts of the city, 
where unfiltered water is still used. The need for 
filtration in the cityas a whole is eloquentlyshown 
by the fact that in 1903 there were reported 8,701 
cases and 957 deaths from typhoid fever, In view 
of such a record, the city is to be doubly con- 
gratulated for having well under way a number of 
filtration plants that, taken together, will afford 
it an adequate supply of pure water. 

Accounts of some interesting typhoid outbreaks 
at and near Kittanning, Pa., follow the three last- 
named special reports, but they were received too 
late for comment here. 


LETTERS TO THE EDITOR. 


Another Low-Priced Engineer Wanted. 

Sir: In your issue of Jan. 28, in which Mr. Yuille calls 
attention to a want advertisement that appeared in your 
columns, is also the following advertisement: 

Resident Engineer, technical graduate preferred, capable 
of taking entire charge of railway construction; Central 
States; $75 and expenses. Address ‘“‘Central,”’ 1636 Mon- 
adnock, Chicago. 

Of course there are lots of engineers (7) “‘capable of tak- 
ing entire charge of railway construction’’ who will be 
glad to avail themselves of this chance, 

Yours truly, 

Angelica, N. Y., Feb. 2, 1904. 


A Method of Thawing Dynamite. 

Sir: In view of the trouble and frequent danger in- 
curred in thawing dynamite, the writer feels that possibly 
the scheme herein described may be of interest to some 
readers of Engineering News. 

Tre writer has tried hot sand, also the orthodox method 
of placing the frozen sticks in a tight vessel surrounded 
by hot water, and both, particularly the latter, are slow. 
In the case of the sand, the writer was kept in constant 
apprehension because, in spite of repeated warnings, it 
was used dangerously hot. 

Immersion in hot water thaws the powder quickly and 
safely, but it also weakens it very materially and is a 
bad practice. 

At the suggestion of an old quarryman the writer se- 
cured a large wash-boiler with cover and placed in it a 
tray of wire sereen. After 3 or 4 ins. of water in the 
boiler has been heated to boiling, the dynamite is quickly 
piled on the screen, the cover replaced and a blanket 
thrown over it, the boiler having just been removed from 
the fire. 

A few minutes’ steaming serves to thaw the powder, 
which is loosely piled so as to admit free circulation, and 
if it is removed promptly before the oiled paper wrapping 
has become soaked through, it shows no weakness from 
the treatment. 

The water is renewed frequently, as more or less grease 
from the wrappings and powder from broken sticks ac- 
cumulate in it and might lead to accident. All winter the 
writer has used this method—which he has never seen in 
print—with considerable satisfaction. and, he believes, per- 
fect safety. Sincerely yours, 

Shirley C. Hulse, Jun. Am. Soc. C. EB., Asst. Engr. in 
Charge of Cons., U. L. & P. Co. 
Taughannock Falls, N. Y., Feb. 2, 1904. 


(Our correspondent himself mentions one of the 


H. M. 


most dangerous features of thawing dynamite in 
the manner described, that is, the accumulation 
of liquid nitroglycerin at the bottom of the boiler. 
Where dynamite has been thawed by plunging the 
sticks into hot water the danger is much greater, 
for many explosions have occurred, due, un- 
doubtedly, to the leaking out of the nitroglycerin 
and its accumulation at the bottom of the bucket. 
—Ed.) 


A Simple Formula for Reinforced Concrete Beams. 

Sir: I have followed with considerable interest the 
various discussions and theories of reinforced concrete 
that have appeared from time to time in the columns of 
Engineering News. The one thing that has made quite 
an impression upon me is the cumbersome methods given 
for finding the moment of resistance of a reinforced beam 
and the amount of metal required for the reinforcement. 

I would like to present a method of obtaining these that 
can be used without solving any difficult equations, or re- 
membering any complicated formulas. We will assume 
a beam of rectangular section, with reinforcement near 
the bottom, and let 

b = width in inches, 

a depth in inches, 

4, = depth of reinforcement below top of beam. 

200 Ibs. per sq. in. = ultimate strength of concrete in 
tension, 
2,000 Ibs. per. sq. in. = ultimate strength of concrete in 
compression, and 

50,000 Ibs. per sq. in. = minimum value of the elastic 

limit of steel used. 

Then for a beam of plain concrete the ultimate moment 


1 
of resistance in Ibs. would be 3 x 200 (bd*), while to de- 
velop the compression value the ultimate moment of re- 
i 
sistance would have to equal ry x 2,000 (bd*). The steel 


must then carry the difference between these two values, 
1 

or a moment equal to — x 1,800 (bd*), and this value 
6 


divided by 4,, the moment arm of the steel gives the ulti- 
mate stress that the latter must carry. This stress 
divided by 50,000 Ibs. gives the area of steel required. In 
designing, multiply the actual bending moment by the 
factor of safety and design as above, on basis of ultimate 
strength. This method calls for a trifle more steel than is 
given by the formulas of Mr. A. L. Johnson,-M. Am. Soc. 
Cc. E., published by the St. Louis Expanded Metal Fire- 
proofing Co. This, it would seem, affords something of a 
check on the correctness of the method. 

I would like to make one request of the kindly critics 
who will feel obliged to tear this into fragments. It is 
that they will confine themselves in their discussions to 
regions within hailing distance of the earth, avoid in- 
finitesimals of a higher order (as well as their kindred 
vermin of various kinds), and consider the question from 
the practical standpoints of accuracy and reliability as 
shown by comparison with such test data as they have on 
hand. Yours truly, 

Frank L. Batchelder, C. E. 

675 28th St., Milwaukee, Wis., Jan. 23, 1904, 


Some Questions Relating to the Design of Overtopped 
Masonry Dams. 

Sir: In examining the stability of several masonry dams, 
I encountered a few questions to which I did not find the 
answer ready prepared. 

The usual test seems to be to assume the water level 
at the crest of the dam, as in Fig. 1. The diagram of 
unit pressures is then a triangle, as shown, and the cen- 
ter of pressure is at % h. 

But the question arose: What additional forces are im- 
posed on a dam by a rise of water above its crest, as in 
Fig. 2? In this case, we have, as before, the effect of the 


_water up to the crest represented by a triangle; but 


perhaps impossible to determine, as some air u fA 

its way behind the sheet, but the worst pos..." 
that in which we have a vractically perfect 
the entire depth of the down-stream face. In 
we may consider the effect of the vacuum as that io pr 
additional uniform pressure over the entire . nin 


face, equal to one atmosphere, This is shown > 
In view of the fact that one atmosphere 
about 30 ft. hydrostatic head, and also of the u> ...in. 
of the degree of the vacuum, it would seem we!) ;. , ~ 
this point carefully in designing dams; and eit ‘ = 
sign the down-stream face so that it will sure eis 
the sheet at maximum flood, or else to supply » 
length of the dam, with openings- under the 
leading to a high point on shore, in order to 
under the sheet. Yours truly, 
John C. Trautw:-- 34 
257 S. 4th St., Philadelphia, Pa., Jan. 19, }:. 
(Some of the points raised by our corr... n 
were discussed under “Letters to the Edi: -° « 
after the failure of the Austin Dam, Apri; ; 1 
Pipes to admit air to overcome the . : 


t of 
vacuum on the down-stream face of a d::. were 
provided in a dam at Taftville, Conn., d-- oribed 


in the article on “The Hydraulic Air Coin) ressor 
at Norwich, Conn.”—Ed.), 


The Attitude of Engineers Towards Water Meters, 

Sir: At the close of the editorial note, in your {<sue of 
Feb. 5, upon the infrequency of recommendations by ep- 
gineers for the installation of meters rather than the ac- 
quisition of additional water supplies, the following ques- 
tion is asked: 

Perhaps the conditions at London are exceptional, tut 
is it not more probable that the construction of works for 
an additional supply is more attractive to most engineers 
than the idea of installing meters, and that this accounts 
for the rarity of such recommendations as we have just 
noticed? 

I believe that the rarity of such recommendations (it 
they are actually rare) is due to causes more creditable to 
engineers than the one you seem to suggest. It is often 
the case that an engineer is not called until the shortage 
of water is so threatening that he is really not war- 
ranted in recommending anything but an increase in the 
supply. He may be a strong believer in meters; he 
knows that in systems which are largely metered the con- 
sumption is universally less than in unmetered works 
under the same conditions, He also knows, however, that 
in most cases this has been due to the prevention of large 
consumption rather than its reduction after being once 
established, and that in those cases where a reduction has 
been secured it has been a work of some time. It is not 
practicable or desirable to carry out a general introduc- 
tion of meters at once. It is with an engineer as with a 
doctor; if he is called in the early stages of the trouble, 
he can prescribe different remedies from those needed in 
the crisis of the disease. While personally I am a pro- 
nounced believer in the use of meters, I can well see how, 
with a municipality on the verge of a water famine, an 
engineer may hesitate to assume the responsibility of 
recommending the installation of meters as the only 
means of averting it. There is also the economic side to 
be considered. It often happens that the cost of increas- 
ing the supply will entail a smaller net annual expense 
upon the municipality than will the installation of meters. 
Then there is the practical side of the question. An en- 
gineer can demonstrate beyond doubt that an increased 
supply can be secured, but the reduction of consumption 
by meters is a matter to be supported by opinion, backed 
by statistics from comparatively few places where the 
conditions may or may not be similar. 

Unfortunately, the whole meter question is misunder- 
stood by, and unpopular with, many whose official action 
or influence is necessary to carry out the recommendations 
of the engineer. This should not deter him from giving 
his honest opinion, but it often leads him, as a practical, 
as well as an honest man, to present alternative plans for 


Water 


Vacuum 
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Fiaq. 1. Fia. 2. 
DIAGRAMS ILLUSTRATING THE PRESSURE 


added to it the additional head of water flowing over the 
crest, and distributed uniformly over the entire back of 
the dam, this additional part being a rectangle; and the 
whole the trapezoid shown in Fig. 2. Not only do we 
have this additional pressure, but the center of pressure 
is raised, as well. 


Thus far, I have assumed that the sheet of water falls 
freely, the air having perfect access to the under side of 
the sheet. 

The next question was: What additional forces are im- 
posed on the dam in case the falling water sucks the air 
out from behind the sheet? The degree of this effect is 
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ON THE BACK OF THE OVERFLOW DAMS. 


the selection of one of which others are responsible, while 
the engineer is generally credited with such selection. It 
seems to me unfortunate that an engineering journal 
which has so deservedly the confidence of the profession 
should give place, especially in its editorial columns, to an 
insinuation that reflects so severely upon the honesty of 
engineers in general, and I feel that it should not ©° un- 
challenged. Yours truly, 
Freeman C. Coffin, M. Am. Soc. ©. E. 

53 State St., Boston, Mass., Feb, 6, 1904. 

(If we used langdage that reflects, or seems to 
reflect, upon the honesty of engineers in & neral 
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ly regret it. As @ matter of fact our 


we since! .. intended, is a possible reflection on 
— . of human nature in general, rather 
the weak® nesty of engineers in general or par-- 
= a are pleased to receive so prompt 
ticular. 


»sorward a challenge in behalf of the 


“and will welcome further opinions on 
of the question.—Ed.) 
few May Capital be Safety lavested New laventions? 


of your readers have doubtless witnessed the 


Sir: ae of new enterprises in the manufacturing field, 
a tery .{ which might be tersely summed up about 
as follows: 


(1) An inventor and a capitalist. 

(2) A game of talk. 

(3) Incorp rauion. 

(4) Invest ent. 

(0) Manufacture. 

(6) More investment. 

(7) No profits. 

(8) Dissolution. 

And yet ! withstanding this there are patents issued 

week on new inventions that would pay a handsome 
= if properly handled. Such patents should be bought 
os the articles manufactured by people who are already 
pe similar articles; but only in exceptional cases 
will a manufacturer judge such improvements on his €x- 
isting product to be worth the value that the inventor 
places on it. Hence the inventor inevitably drifts to- 
wards Wall Street with the result above tabulated. 

Now, if capitalists wish to take flyers in such unknown 
fields, how are they going to safeguard their investments? 

The answer is of course that they should first find out 
it the article is worth marketing, and then how to market 
aa sounds easy, but the real solution of such a prob- 
lem requires an investigation and a management seldom 
given to such enterprises. 

In the first place the opinion is required of a disinter- 
ested expert qualified by experience to accurately judge 
the value of the article. No man can do this with cer- 
tainty who has not been directly engaged in the produc- 
tion of similar articles, or with such things as the article 
in question is to compete against and his experience 
should have been obtained with a successful concern. 
Further, one expert’s opinion on a matter of large im- 
portance is not enough. Better engage two or three and 
let them criticise each other’s work. If such care were 
taken by capitalists, nine millions out of every ten that 
are now sunk in fake patents would at least find other 
ways of getting lost. 

Suppose, however, the experts decide the article is worth 
investing in, numerous other questions then arise: 

How is the inexperienced capitalist going to find out 
how to make the business pay? How must the article 
be produced in order to be marketable? What amount 
of production is advisable for a start? How shall .it be 
cheaply manufactured? 

Shall it be made by contract in some existing shop? 
How shall such a shop be selected? Or, if the company de- 
cides to manufacture its own products, how shall the 
shop be designed? Again, how shall a general manager 
be selected, and who is going to manage him? 

The most competent general manager that can be se- 
cured is liable to make one of two fatal errors; either he 
may wreck the company by unchecked extravagance, cr, 
by yielding to demands for economy, cripple the plant for 
successful economical production. His position con- 
fines him to the shop, and it is not always expedient or 
desirable to give him full control of the finances, 

It is, therefore, imperative that the invested capital 
should have a direct. representative, competent to deter- 
mine whether the product should be made in some existing 
shop, or to design a shop and direct the manager and 
determine whether the proper results are being obtained. 
If there is no such man among the executive officers or 
the directors, the company should find some one of well- 
known ability and employ him in a consulting capacity. 

There is not a successful manufacturing company in 
existence that does not have a financial executive officer 
who knows every detail of the production, and most of 
these men have worked their way up from the bottom. 
Expert accountants may tell a company where they are 
losing money, but they cannot tell the company how to 
make it; and in some instances they make the cost of get- 
Ung the cost more than the cost of the production. 

The modern machine shop manager or superintendent is 
Tecruited from the engineering department, or, retaining 
the title of chief engineer, he becomes the real manager of 
the shop, and as the engineering. department is the base 
of all manufacturing and the source of all manufacturing 
information, this department is now generally recognized 
as the head of the shop. 

This being the case it becomes necessary that the prac- 
“cal representative of the financial end of the company 
should be as competent an engineer as a manager. 

In smail cities and towns, where all executive officers 
are located at the shop, the conditions here cited do not 
exist, but New York shops are not located in office build- 


ings, and New York capitalists do not locate on the Jer- 
sey meadows, hence capital and shop are separated by 
ferry boats and trains too far apart to keep in practical 
operative relation with each other. The result is that cap- 
ital is either at the mercy of a mismanaged shop, or else 
the shop is at the mercy of the dictation of an inexpe- 
rienced capitalist, hence the necessity of harmonizing the 
two by an active, responsible and competent representa- 
tive of the capitalist. Chas. R. Pratt. 
160 Fifth Ave., New York City, Jan. 18, 1904. 


' Data on the Shrinkage of Macadam Under the Roller. 


Sir: I have noted with interest the article by Mr. J. 
Albert Holmes in Engineering News of Jan. 14, regarding 
macadam road construction along the Charles River, 
Mass., and especially the results as to shrinkage of broken 
stone in rolling; also editorial comments on the above in 
the same issue. 

Mr. Holmes refers to some 6-in. macadam laid at New- 
ton, Mass., in 1897, where it was found that loose stone 
rolled to 62% of the original depth—this being stated in 
the Annual Report of the City Engineer of Newton, for 
1897. 

The figure there given applies to some 65,000 sq. yds. 
of 6-in. work, and was obtained by means of a record of 
loads hauled and area covered. Considerable care was 
taken to arrive at the proper un!t volume to use for 
single and double team loads, and it was felt that the 
results obtained were substantially correct for the given 
conditions of subgrade, weight of rollers, etc. 

The writer was inspector on the Newton work above 
mentioned, and referring to the a note book covering this 
time, finds the following: 


Thickness after Depth loose 


Kind of stone. rolling, in ins. kept up to. 


No. 1's (tailings, largest stone). 3 to 4 5 to 6 ins. 
No. 2's (medium size)......... 3 to 2 5 to 4 ins, 
Nos. 3’s and 4’s (small and dust) wy -in. 


These notes were the result of personal observation, and 
were recorded during the progress of the work, and be- 
fore any ‘tal figures were obtained, but as you will see, 
they agrze fairly closely with what was afterward found 
to be the case by computation. Numerous trials were made, 
several by means of canvas strips, in the way Mr. Holmes 
has described, to determine the amount of penetration of 
the stone into the subgrade, and this was carefully al- 
lowed for, as the payment for hauling the loose stone was 
per sq. yd. The writer accounts for the greater amount 
of shrinkage in this case, as compared to that cited by Mr. 
Holmes, as follows: 

(1) The condition of the subgrade: 

The Newton work was in connection with the widen- 
ing of one of the main streets of the city, and over a 
considerable portion of this, the old surface material 
formed the subgrade of the new street. Taking it as a 
whole, the subgrade may well be said to have been rather 
more than ordinarily compact and unyielding. In the case 
of the Cambridge parkway the subgrade was all of gravel 
and very much more elastic. 

(2) Heavier rollers were used on the Newton work, they 
varying from 12 to 20 tons, 

While it is probable that in the usual case of macadam 
road construction the maximum shrinkage of stone in 
rolling is not over 25%, as you conclude, it seems to the 
writer that under conditions similar to the above, of heavy 
rolling, on a hard, unyielding subgrade, this may be 
considerably exceeded. Yours truly, 


H. K. Barrows, Assoc. M. Am. Soc, C. E. 

University of Vermont, Burlington, Vt., Jan. 18, 1904. 

[Can any of our correspondents give data of 
shrinkage of soft rocks, such as shale, under 
heavy rolling? ‘There appears to be no printed 
record of such shrinkage. In fact, shrinkage data 
of all kinds are scattering and not always con- 
sistent. There are three fa‘ tors which should be 
clearly stated: (1) What the character of the sub- 
grade is; (2) whether the ‘loose stone” includes 
also the binder or screenings; (3) what kind of 
stone was used. 

On a sand subgrade the stone may be driven 
down 2 or 3 ins, under a 10-ton roller, the sand 
ascending for some 4 ins. into the voids of the 
stone. For the sake of uniformity of records, if 
for no other reason, the screenings should not be 
classed as part of the loose stone or ballast. We 
are at loss to account for the data of shrinkage 
of the No. 3 product, or screenings, as given by 
our correspondent; for the apparent shrinkage of 
screenings under the roller usually approximates 
100%—that is, they disappear completely from 
sight into the voids of the coarse stone below. The 
weight of the roller is, of course, a factor in the 
shrinkage, although if the weight is not less than 
10 tons nor more than 15 tons there appears to be 
little difference in the shrinkage of hard stone on 
a solid subgrade. A communication from Mr. 
Barrows since the foregoing was put into type 


explains the shrinkage of the screenings, as 
follows: 


As you will see from figures given, it was intended to 
get 6-in. thickness of Nos. 1 and 2 stone combined. and 
as a matter of fact, the %-in. mentioned as thickness of 
screenings and dust, after rolling, was largely below the 
top of the layer of No. 2’s, and gives, perhaps, a rough 
idea of how much the fine stone was compacted, in being 
forced into place. 


It would be interesting to know the method 
used in measuring this %4-in. thickness after com- 
pression.—Ed. }. 


San Francisco Opinions on the Union Engineering Building. 


Sir: I was instructed to notify you that at an informal 
luncheon in San Francisco on Jan. 28, 1904, the matter of 
a Union Engineering Building was discussed by fourteen 
members of the American Society of Civil Engineers, re- 
siding in or near San Francisco. The vote was unan- 
imous in favor of co-operation. The undersigned were 
present: Arthur L. Adams, Frederick J. Amweg, H. 
de H. Carnrick, C. E. Grunsky, Capt. W. W. Harts, F. D. 
Howell, Marsden Manson, Chas. D. Marx, Franklin Riffle, 
O. H. Snyder, F. P. Stearns (Boston), J. H. Wallace, 
Frank 8. Washburn (Nashville), Chas. B. Wing. 

Very truly yours, Chas. D. Marx. 

Stanford University, Cal., Feb. 2, 1904. 


Opinions of Washington Members of the American Society 
of Civil Engineers Respecting The Union Engineering 
Building. 

Sir: When the ballots for voting on the Unton Eng!i- 
neering Building were received by members of the Ameri- 
can Society of Civil Engineers in Washington, the local 


“committee at once arranged for a meeting of the local 


members. This was held on Saturday evening, Feb. 6, 
and was presided over by Brig.-Gen. Alex. Mackenzie, 
Chief of Engineers, U. S. A. There were present 33 mem- 
bers and letters were received from four others who were 
unable to attend. A collation was served and during the 
course of the evening the entire subject of the engineering 
building was debated, with a view to aiding those present 
in coming to a conclusion as to the proper course to pur- 
sue in the casting of their individual votes. 

As showing the tendency of feeling at the opening of this 
meeting, of the four letters received from those unable to 
attend, the sentiment of all was adverse to the proposition 
of the engineering building. Mr. Robert B. Peary, Civil 
Engineer in the Navy, and Arctic Explorer, wrote: “I am 
strongly opposed to the American Society of Civil Engi- 
neers becoming one of the constituent societies in the oc- 
cupancy and control of the proposed union engineering 
building.”” Mr. W. M. Wallace wrote: ‘‘It is doubtful if 
segregation of allied societies or even allied industries al- 
ways works to the good of the individuals, and situated as 
we are.... we do not need the expressed aid of any out- 
side influence to carry out the provisions of our Constitu- 
tion, . . . . and the loss of individuality which would be 
the result of such a union would be most harmful to our 
society.”’ Col. Thos. W. Symons, of the Engineer Corps; 
Mr. Kort Berle, Structural Engineer, and Admiral P. C. 
Asserson, Civil Engineer in the Navy, wrote in a similar 
strain. 

At the opening of the debate Mr. J. A. Quinton, a con- 
sulting engineer of the U. S. Reclamation Service from 
Los Angeles, Cal., and Col. A. M. Miller, U. S. A., in 
charge of the filtration plant, etc., in Washington, and Mr. 
Arthur P. Davis, Supervising Engineer of the Reclama- 
tion Service, from Arizona, made remarks in opposition to 
the project. Mr. Quinton, among other things said: 


Would a man in moderate circumstances, but vet able to 
support his family comfortably in a small home of his 
own, give it up to share a better and more commodious 
establishment offered him freely, to be shared in com- 
munity with three other families? 


Mr. Davis said that, in his judgment, the present house 
is adequate during 364 days in the year, only on one 
day, that of the annual meeting, would a larger and more 
commodious establishment be desirable. 

In spite of the prevalent adverse feeling at the begin- 
ning of the meeting, after the matter had been carefully 
discussed and information had been furnished on the 
other side, there developed a strong undercurrent of feel- 
ing favorable to the proposition. Several men, who had 
come to the meeting with their minds fairly fixed on cast- 
ing an adverse vote, left the meeting, saying that as the 
proposition had been presented and in view of the facts 
submitted during the evening, they would vote favorably. 

Mr. Elwood Mead, Director of the Society, expiained to 
thé meeting the feeling expressed at the annual meeting 
in New York and said that whereas he had, before at- 
tending that meeting, been opposed, he now favored the 
engineering building. 

The most useful contribution in favor of the proposition 
was that submitted by Mr. Wm. H. Wiley, of New Jer- 
sey. Mr. Wiley’s remarks were especially made with a 
view to showing the financial side of the proposition, and 
as he is a member of other proposed constituent societies, 


and the treasurer of the American Saciety of Mechanical. 


Engineers, he was able to give data which made it quite 
apparent that the possibility of any or all of there an- 
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cieties being unable to meet their share of the expenses 
and thus throwing the whole burden back on the Ameri- 
can Society of Civil Engineers was very remote. 

Mr. H. M. Wilson, Geographer of the Geological Survey, 
spoke In favor of the co-operation and union of all mem- 
bers of the profession of engineering, regardless of their 
specialties as mechanical, civil, electrical or mining ex- 
perts. He was in favor of casting his vote for the co- 
operation, provided the board of directors of the society, in 
whom he had confidence, found that the finances and the 
interests of the society will be safeguarded. The result 
will be that engineers visiting New York may be able to 
consult the libraries and discuss with individual special- 
ists the many problems which they might have before them 
without the necessity, which they might neglect, of jour- 
neying over so great a city from the headquarters of one 
to those of the other of the now widely separated societies. 
Mr. J. F. Hayford and, finally, the chairman, Gen. 
Mackenzie, indicated preference for the union. 

At the close of the meeting Gen. Mackenzie was elected 
permanent chairman of the local organization for the 
coming year and was directed to appoint a committee of 
three, who, in addition to himself, should formulate plans 
for°a more permanent local sub-organization, and was 
directed to see that at least one other meeting of the local 
members should be held within the next 12 months. 

H. M. Wilson. 

Washington, D. C., Feb. 7, 1904. 


A Division of the Carnegie Gift Suggested. 


Sir: With due appreciation of the extraordinary liber- 
ality of Mr. Carnegie’s offer, it is nevertheless easy to see 
that it would be more satisfactory to all concerned if the 
proposed donation were to be divided among the several 
organizations in whatever proportion Mr. Carnegie might 
desire, thereby leaving each, as heretofore, in absolute 
control of its own affairs. 

There was no desire to form any kind of a merger be- 
fore this gift was offered, and apparently there should be 
no such desire now. 

It is altogether improbable that an objectionable condi- 
tion would have been made, knowing it to be such, and 
possibly a suggestion that it is objectionable might be suf- 
ficient to remove it. 

With all respect, therefore, it is to be hoped that the 
proposed donation in its present shape will be declined. 

Yours truly, 
John A. Fulton, M. Am. Goc. C. EB. 

184 La Salle St., Chicago, Ill., Feb. 1. 1904. 

(No “merger” of the several societies is pro- 
posed. As for dividing the gift among the several 
societies, Mr. Carnegie is too good a business man, 
we apprehend, to be favorably impressed with the 
idea of endowing four separate engineering s0- 
ciety buildings in New York city.—Ed.) 


Reasons Against the Proposed Co-operation. 

Sir: The offer of Mr. Carnegie as to the proposed Union 
Engineering Building is a munificent one. That it 
should, however, not be accepted on part of the American 
Society of Civil Engineers is a conclusion which hardly 
seems open to serious question by any ome caring for the 
best interests of the society. 

The society is well and beautifully housed; location, 
building and all machinery for effective work leave prac- 
tically nothing essential to be desired. The building is 
not too small because once a year, perhaps, its auditorium 
may not hold all that come. There are other halls, among 
them one of the largest in the city, available and almost 
adjoining. For all regular meetings throughout the year 
the building is amply large. 

The society is not a national one, only; like the Insti- 
tution of Civil Engineers, and like no other, it is of alf 
countries and is in its ideals a definite entity in the minds 
of trained engineers throughout the world. To merge the 
interests of such a body to any extent with those of others, 
however worthy, and though more or less co-related, 
would be to run the risk of impairing the force of its 
individuality. 

Another side of the question develops which it is not 
agreeable to contemplate. It bears the semblance of 
coercion. Is the American Society of Civil Engineers by 
implication te be accused of defeating the whole project in 
refusing to eccept, thus depriving the other would-be par- 
ticipants? 

Shall we continue to be self-reliant, or are we to be led 
to believe @hat self-respect is pessimism, and progress the 
indiscriminate taking of what one can get? 

Yours respectfully, W. H. Breithaupt. 

Berlin, Ont., Feb. 6, 1904. 


Who Would Manage the Building? 


Sir: I made the following clipping from a Pittsburg 
paper of recent date: 


NEW BRUNSWICK, N. J., Jan. 28.—(Special.)—Andrew 
Carnegie has notified the trustees of the public library 
at New Brunswick that he is opposed to permitting the 
board of aldermen of the city to use the basement of the 
library building for a meeting room. The board now 


leases a meeting room, paying $600 a year. The plans 
for the new Carnegie library building were drawn with a 
view to having the basement used as a board room, thus 
saving $600 to devote to library purposes. 

The trustees of the library were about to offer the room 
to the city when it was suggested that Mr. Carnegie’s 
wishes be consulted. He vetoed the project, although as- 
sured that the plan would not cause any encroachment 
upon the room devoted to library purposes. He says he 
wants the building devoted exclusively to library ends. 

The question at once arose in my mind: Has Mr. Car- 
negie any reservation as to the uses of the projected 
Engineering Societies’ Building, that has not yet come to 
the surface? If the above newspaper account is correct, 
it appears that the Library Building was designed with a 
board room, and that the trustees were acting in the 
purest good faith in permitting the aldermen to use that 
room for a consideration that would have purchased $600 
worth of books or periodicals annually. It certainly ap- 
pears like an economical stroke of business, and any fl- 
legitimacy is not readily apparent. 

Can it be that in the case of the Engineering Building 
Mr. Carnegie retains any sort of censorship? Surely the 
several societies interested may be trusted to put the 
building to no objectionable or illegitimate uses. Still, 
is it not quite conceivable that some one of the societies 
might wish to entertain some visiting kindred society 
toward whom Mr. Carnegie might hold some feeling of dis- 
approval or dislike, or that he might object to for reasons 
of his own, and that he might come thundering down 
with a veto? It seems to me this is worth consideration. 
For myself, I should not have thought of such a possi- 
bility had it not been for the New Brunswick incident. 

Another point which I do not remember to have seen 
mentioned authentically, and that is the name of the 
building. Is it to be ‘‘The Carnegie Engineers’ Building,” 
“The Carnegie Union Building,” or what?) I am a very 
new member of the American Society of Civil Engineers, 
but hold as high a degree of pride in the society as do 
much older ones, and I do not want to see it barter any 
of its independence for a mess of potage, only to wake up 
some morning to find itself in the potage! » oe 

Steubenville, O., Feb. 5, 1904. 

(To answer our correspondent’s inquiry, so far 
as we are able, we may say in the first place 
that without a more authentic and detailed ac- 
count of the New Brunswick incident than a 
newspaper correspondent’s despatch, it would 
hardly be safe to form an opinion based upon it. 
In the second place, it would doubtless lie with 
the Executive Corporation to decide upon the 
name for the building as well as the details of 
its use. Mr. Carnegie, in his original written 
offer of Feb. 14, 1903, merely addressed it. to the 
membership of the several societies, and said: 
“It will give me great pleasure to give say one 
million dollars to erect a suitable Union Building 
for you all, as the same may be needed.” It is 
also of interest to note the following in the re- 
marks of President Alfred Noble, at the annual 
meeting of the American Society of Civil Engi- 
neers, reporting the conference with Mr. Carnegie 
on Jan 18: 

Mr. Carnegie showed great interest and anxiety as to the 
probable action of this society . ’... and the strongest 
desire to provide a suitable home for the whole engineer- 
ing profession. 

It may properly be added, perhaps, that in the 
case of Mr. Carnegie’s previous large gifts to in- 
stitutions, such as the Carnegie Institution for 
Scientific Research, he has shown no disposition, 
so far as we are aware, to interfere with the de- 
tails of administration and management.—Ed.) 


The Union Engineering Building. 

Sir: An argument advanced to me by a prominent mem- 
ber of the American Society of Civil Engineers against 
the acceptance of Mr. Carnegie’s offer to erect a Union 
building for the four National Engineering Societies is 
that it will be another ‘‘Carnegie Monument;” that Mr. 
Carnegie will receive all the credit and the building will 
be known by his name, while as a matter of fact the real 
success of the venture is dependent, not upon the build- 
ing, but upon the subsequent efforts of the constituent 
societies, which will be called upon to raise not only a 
large amount of money to buy the ground upon which 
the building is to be placed, but also will be responsible 
for its maintenance. 

Mr. Carnegie has had unusual facilities for antesding 
a fortune and many men have contributed to that fortune 
their brains and energies, and perhaps to no other factor 
is Mr. Carnegie more indebted than to engineering science. 
None know this better than Mr. Carnegie himself. Mr. 
Carnegie, therefore, influenced by a broad spirit of phil- 
anthropy and generous recognition of the debt which 
modern commercialism and vast fortunes owe to engi- 
neering science, should be more interested in presenting 
this gift to the Engineering Societies of the United States, 
than the constituent societies are in receiving it, and upon 
the completion of the building the knowledge of an act 


well performed will be Mr. Carnegie’s sum Bee 
While I have seen no authoritative statem. a 


the relation which Mr. Carnegie’s name js - a 


completed project, it still seems to me <a 
over the arguments used by me against th. mgr 
if assurances were sought from and given ma a 
negie or those who represent him, that. \..,. 
when completed will in truth be a Union Pitre ting 
Society Building, known and read of all men)... 
as such, and not, as it is now reported, ‘ po 
Carnegie monument,” then one of the Most t 
ments against the acceptance of this gift w a 
overcome. 

Another argument used among the societ!-- emselyes 
is the Inequalities which at present exist 


The American Society of Civil Engineers is a: ent ad 
mittedly in a position superior to any of the o')-- nate “ 
engineering societies, both as to numbers 


fin 

This is due, perhaps, to the fact that those bran». ae 
gineering science coming more Particularly 
caption of ‘‘civil engineering’ are more ai-.- ed th 
the other branches of the profession. Wheth-~ 
remain so in time to come no one knows. It roy po aa 
electrical or mechanical engineering are py 
vention or otherwise to eclipse in importance tha: of etvtt 
engineering. In this age of discovery and pr gress he 
who is on the top to-day may be last in tho race to- 
morrow. Jealousies, then, among the societies are petty 
too petty to have a place in this argument, an? {oo petty 
to influence broad-minded and thinking men. (1 istment 
and reciprocity are to be the key-note of the future. and 
none should more readily adopt these measure= than en- 
gineers among themselves. 

It is true that the American Society of Civi! Engineers 
seems to have less to gain by the proposed alliance than 


the other organizations, but this may be only 


ya 
porary and surface indication, and I cannot eo; onceive 
probable condition in which it can lose anything by the 
affiliation. It seems to me, on the other hand, that this 
society, with its present admitted superiority js afforded 
an opportunity to manifest the magnanimity which should 
pervade a scientific body of this kind, and to do that 
which unquestionably will tend to raise the standard of 


engineering as a profession. Very truly, 
Alexander Potter, Assoc. M. Am. Soc. C. F. 

148 Liberty St., New York City, Feb. 1, 1904. 

(Mr. Carnegie has offered his gift absolutely 
without conditions. There is no reason ty suppose 
that he has any other object in view than the ex- 
ercise of the broad spirit of philanthropy, to which 
our correspondent alludes, and the desire to bene- 
fit and increase the reputation and prestige of the 
engineering profession, through whose work so 
great a part of his fortune has been amassed. 
—Ed.) 


A Negative Vote and the Reputation of the Engineering 
Profession. 


Sir: As you have opened your columns to correspond- 
ence relative to the matter of the Carnegie Engineering 
Building and the American Society of Civil Engineers, } 
will take advantage of the opportunity to say a few words 
on this subject. 

For on outsider to discuss this matter may seem to some 
like impertinent interference in the domestic affairs of a 
body which ought to be left to settle the matter for itself; 
but I cannot take this view. It should be considered not 
only that on the decision of this society hangs the future 
of this entire project of Mr. Carnegie, but what Is of far 
more importance, the good name of the engineering profes- 
sion and the appearance before the public and the world 
which a negative decision would create. 

The writer must confess to having a tendency toward 
that hated thing called “‘pessimism”’’—or, in other words, 
to an inclination to take a conservative rather than a ro- 
seate view of new projects and to make ample deductions 
for unexpected contingencies; but having read al! of the 
arguments thus far presented against the proposed co- 
operation of the societies in the union building, he must 
confess he is absolutely at a loss.to discover any objection 
that can be regarded as serious against the proposition in 
general. The objections as put forward by the Board of 
Direction of the society relate almost exclusively to the 
proposed methods of carrying out the project, which have 
not yet been decided upon, and which the society would 
necessarily have a hand (probably the largest hand) in de- 
ciding. 

It is evident, however, that there is a strong line of di- 
vision in the society on the question itself which is not 
based upon these particular objections at all, bu! upon 4 
sort of “I-am-holier-than-thou” feeling toward the other 
societies on the part of a large proportion of the mem- 
bership. ‘This comes to the surface at every turn of the 
debate, but it is by no means a new sentiment. 

It will be remembered that twenty-five years aco when 
mechanical engineers, members of the society wee strug 
gling for recognition of their end of the profess on, they 
were met with the reply that a mechanical section WS 
not necessary for the reason that civil Geasonertie in- 
cluded mechanical eering as a part of itse!’. Not 
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, ding this the mechanical members were simply 
eat those interested in non-mechanical engi- 
crowded rye jatter were in the majority, and thus the 


—.. pliged either to sit still and look on, or else 
nselves.” ‘They chose the latter alternative. 
tt American Society of Mechanical Engineers. 
and Sonne assumption above mentioned existing in the 
= . b is somewhat to the effect that “We are It 
ony ‘sid pom is,” has given from the beginning until 
par = othe: unavoidable and unmistakable hauteur to 
now te 


- of the American Society of Civil Engineers 


demeanor 
is other engineering societies, as is indeed expressed 
Ms the arguments of the Board itself: 


ace of the Institution of Civil Engineers of 


The experi¢ that a certain amount of exclusive- 
Great a os oe engenders in the members pride in 
ness an "on and solicitude for its welfare, and begets 
the organize a reliance upon its character which might 
in the Purr by such an association with other organiza- 


be jeopardized by histories, aims and traditions, ... 
tions having ditete loss of prestige instead of a gain. 

The res" jcty stands for certain principles which in- 
This ize iis character, among which is the fact that the 
dividual Engineers” used in its title comprehends 
term oval, mining, mechanical and electrical engi- 
military, Spitects and marine architects. . . . To be 
neers, the same building with other societies in which 
housed ip gonizations would be shortly termed “‘civil, 

different ical’ “electrical,” “mining,"* would lead to a 
mec ion of the proper meaning of the name of this so- 
restrictio®, “popular estimation, thus detracting from its 


doctroying its individuality. 

The argument of this wing of the society against co- 
operation with the other societies seems to be embodied in 
he letter of Mr. Geo. D, Pickett, of the extreme right. 
os Pickett, recognizing the important nature of the ques- 
tion, states himself decidedly opposed to the neceptance of 
the offer and “for the following considerations. One 
expects here to find at last the real reason for these views, 
but what one actually does find is nothing but a short 
synopsis of the society’s history. One is at a loss to un- 
jerstand what possible relevancy these facts can have to 
the question at issue. ‘The letter concludes with the sur- 
prising suggestion that this society should take out their 
pro rata portion of Mr. Carnegie’s $1,500,000 donation 
for the new union building, and simply pocket it for en- 
larging their own headquarters or for such other use as 

fit. 

“a this last suggestion is one which reflects on the 
horse-sense of Mr. Carnegie, and of the society as well! 
It was not the only one of like nature made at the meet- 
ing. One member offered a resolution of inquiry (which 
was properly voted down) into the finances and conditions 
of membership of the other societies, which cannot be 
considered as other than a direct insult to the other so- 
cieties, though fortunately the society at large did not 
make itself responsible for it. Other unfair attempts 
were also made to prevent the acceptance of the offer, as 
by requiring a two-thirds vote and by appending to the 
ballots a statement that a majority were opposed to the 
roject. 

_ spirit on the part of the civil engineers certainly 
shows a lamentable (were it not so serious it would be 
laughable) state of mind among the different branches of 
a single profession having practically every interest in 
common. It is not time for the civil engineers’ society to 
begin to recognize that they are not “the whole thing,’ 
and that whatever the name ‘‘civil engineering’ may once 
have stood for, it now stands, in technical circles, for one 
branch of engineering only, as indeed does the society 
itself In fact, if not in theory. 


The members of this society had once the opportunity 
to retain all of the others within the fold by creating 
suitable sections and giving representatives of these 
branches due representation in the society. Having 
chosen the other course, they certainly ought not to 
wonder at or object to the formation of separate societies 
to represent these special branches. They ought, more- 
over, to recognize the fact that the immense broadening of 
the field of engineering since their society was formed has 
made it quite as possible for one society to claim to rep- 
resent all its branches as for one man to claim representa- 
tion in several professions, and that a man who builds 
bridges and buildings cannot longer expect to claim expert 
knowledge of engines and dynamos, or vice versa. 


I do not by any means attribute these sentiments of 
exclusiveness to the society at large, or even to a majority 
of its members; on the contrary, I believe the old and 
conservative element of this society, which holds these 
views, to be rapidly giving way to a younger and more 
progressive element which has grown up as brothers-in- 
arms with the other engineering societies and their mem- 
bers. I believe that the day will be carried by these lat- 
ter for the Carnegie proposition; but I wish to say, with 
the greatest earnestness of which I am capable, that a 
decision to the contrary, on any such grounds as have 
been put forward, by the most enlightened citizens of the 
most democratic country on earth will be a lasting dis- 
grace to the profession, besides being a cause of world- 

The writer has been led to present. these thoughts not 
from any desire to meddle, but from a sense of personal 
concern in the matter, as a member of the broad engineer- 
ing profession, who takes a just pride in its prestige and 
welfare. George W. Colles. 

Milwaukee, Wis., Feb. 1, 1904. 


The Business Aspect of the Union Engineering Building. 


Sir: The published statements of the Board of Direc- 
tion of the American Society of Civil Engineers do not 
deal with the financial and business features of the pro- 
posed Union Engineering Building as fully and as much 
in detail as seems desirable for a clear understanding of 
the aspect of the enterprise, and the discussion of the 
project at the annual meeting of the society, disclosed the 
fact that there is among the members a good deal of 
misunderstanding and misinformation on this point. 

While the business side of the proposed scheme is not the 
most important one, it is nevertheless worthy of careful 
consideration. The prosperity of the society is due in no 
small degree to the careful, conservative and successful 
Management of its business affairs. It has now at- 
tained a position financially where it may look forward to 
the possibility of extending and broadening its work, 
thereby enlarging its usefulness to the profession and to 
its membership. It is natural and proper that its mem- 
bers should enquire with some anxiety what effect the 
proposed change will have upon the future business results 
of the society; and in order that they may vote intelli- 
gently in the ballot now pending, it is necessary that 
they should have the fullest possible information. 

I have made an effort to get at the facts and to reach 
intelligent conclusions upon this matter, and whether 
these conclusions be right or wrong, a discussion of them 
may be helpful to other members in deciding how they 
shall vote upon the main question; ‘‘Shall the American 
Society of Civil Engineers become one of the constituent 
societies in the occupancy and control of the proposed 
Union Engineering Building under the terms outlined by 
the Joint Conference Committee?’’ What I shall here 
say is not intended as an argument for or against the 
general proposition, upon which I have not yet decided 
how I shall vote. Every member of the society doubtless 
desires that this important matter shall be decided strictly 
upon its merits, and to vote intelligently we need all the 
information obtainable. 

It seems to be definitely settled that beyond the neces- 
sary preliminary arrangements the relation between the 
Engineering Societies proper and the Engineers’ Club will 
be one of entire business independence of each other. In 
the design, construction and management of the two 
separate buildings, as well as in the financial obligations 
incurred, there will be no.connection between the club 
and the corporate body acting for the Engineering So- 
cieties. 

Members of the Engineering Societies, as such, are 
therefore interested in the Union Engineering Building 
alone. The proposition before them may be briefly out- 
lined thus: 

1st. Mr. Carnegie has offered to donate a sufficient sum 
to construct a commodious building for joint occupation 
by the four Engineering Societies. 

2d. To facilitate the carrying out of the enterprise, 
Mr. Carnegie has secured the necessary real estate upon 
which the proposed building is to be erected, and he will 
convey this property to the four societies, or a corporation 
representing them, at cost to him. 
-8d. Mr. Carnegie’s proposition is therefore to donate 
the cost of the proposed building, and to sell to the 
societies the land upon which the building is to be erected. 

4th. For the purpose of holding and administrating 
both the land, and the building fund to be thus acquired, 
a corporate body is to be created which will act as the 
trustee of the four societies, and in which each society 
will have an equal representation and exercise an equal 
control, 

5th. This corporate body will acquire from Mr. Car- 
negie title to the real estate, and will receive from him 
and administer the fund donated to erect the building. 
It will determine the plans for, and will have charge of 
the operation of the building after completion. 

6th. To pay Mr. Carnegie for the real estate upon 
which the house is to be erected, the executive corporation 
may issue corporate bonds or certificates of indebtedness 
bearing interest at 4%, redeemable upon six months’ no- 
tice. Each of the four societies may purchase and hold an 
equal amount in value of these bonds or certificates; or 
with the cOhsént of the corporation any one society may 
purchase and hold an additional amount. It is not 
distinctly so stated in the general plan adopted by the 
Joint Conference Committee of the four societies, but, 
presumably, any of the bonds not taken up by the 
societies may be sold to other parties, though it is clear 
that the plan contemplates that the whole issue shall 
eventually come into the possession of and be held in 
equal amounts by the four societies, and it is stipulated 
that no one of the societies shall sell its bonds except to 
the corporation. The provision that the bonds shall be 
redeemable on six months’ notice will enable the cor- 
poration at any time to regain control of any that may be 
sold to outside investors. 

7th. Each society will be allotted, by the executive cor- 
poration, space and facilities adequate to its needs, and 
each shall be assessed its share of the cost of operation 
and maintenance of the building in proportion to the 
space occupied by it. Any surplus room not needed by the 
societies. may be assigned to the use of other scientific 
associations, they to pay a pro rata share of the ex- 
pense of operation and maintenance of the property. 


8th. Mr. Carnegie has indicated that he will, if neces- 
sary, donate as much as $1,500,000 for a building fund, 
but this sum, it is understood, is to cover the cost of 
erecting both the Union Society Building and the Engi- 
neers’ Club Building, and a division of the sum between 
the two buildings has not yet been made. It is conserva- 
tive to assume, however, that at least $1,000,000, and 
probably more, will be devoted to the Union Society 
Building. 

The above is believed to be a correct but brief outline 
of the project, divested of unimportant details. 

What would be the financial position of the American 
Society of Civil Engineers should it elect to join the 
three other Engineering Societies in the enterprise; what 
obligations would it assume; and what would probably be 
the amount of its share of the expense of operation and 
maintenance of the building? 


Mr. Carnegie paid for the five lots fronting 125 ft, on 
39th St., upon which the building is to be erected, the 
sum of $517,000, and he is holding the property for the 
societies. It may be safely assumed that the ultimate 
cost of the property to the societies will not exceed 
$600,000. Assuming that 4° bonds are issued by the 
executive corporation to this amount, to pay Mr. Carnegie 
for the property, the American Society of Civil Engineers 
would be entitled to and would be expected to purchase 
and hold one-fourth of the whole, or $150,000 worth of 
the bonds at par, upon which it would receive 4 interest. 
The investment would be absolutely safe and secure, 
since the bonds would be a first lien, not only upon the 
real estate, but upon the building erected thereon. The 
real estate is reasonably certain to largely increase in 
value. This increase would offset materially the depre- 
ciation, with age, in the value of the building, so that the 
value of the whole property is not likely, for a long period 
at least, to fall much below its original cost. No debt 
would be incurred on account of the building, which is to 
be donated by Mr. Carnegie. 

Each of the other three societies would doubtless event- 
ually purchase and hold a like amount of the bonds. In 
the remote contingency of any one of the societies going 
out of existence or defaulting, the bonds held by it 
could be purchased by the other societies, or could be sold 
to outside investors. As the bonds would carry no voting 
rights, outside ownership could not affect the control of 
the property, which is to be perpetually vested in the 
executive corporation composed exclusively of the repre- 
sentatives of the societies. 

It would seem, therefore, that in so far as the invest- 
ment in the real estate is concerned, the societies would 
assume no dangerous obligations nor would they be sub- 
jeet to any possible hazard. 

The question of the disposal of the present society 
house, in case the society should go into the new Union 
Building, must be considered. The original cost of the 
building and the ground upon which it is erected was 
$191,730. We have no data as to the present value of the 
property. Notwithstanding the natura! depreciation of 
the building, it must be remembered that the cost of 
building has advanced very greatly since the house was 
erected and its market value is probably greater to-day 
than its original cost. The value of real estate in the 
vicinity has greatly increased and the market value of the 
lot to-day is probably double what was paid for it by 
the society. Two hundred and sixty thousand dollars is 
probably a conservative estimate of the present value of 
the whole property, and it ought to find a ready pur- 
chaser at $250,000. The location is an attractive one and 
the house is readily adaptable to the use of other societies, 
art associations, or clubs. It would doubtless have to be 
sold upon part payment of cash, the balance being secured 
by mortgage, and drawing interest. But it should not be 
difficult for the society to favorably finance the transac- 
tion in connection with the purchase of the bonds of the 
Union Building. 

While the title to both the building and the real 
estate of the Union Engineering Building would be in the 
Executive Corporation. it may be assumed that the own- 
ers of the bonds would not only control but practically 
men.the whole property, the original cost of which will be 
not less than $1,600,000, and the $150,000 worth of bonds 
owned by the American Society of Civil Engineers would 
thus have an actual value of $400,000. 

The assets of the society, excluding library, furniture, 
etc., would be: 


Value of bonds purchased and held,... $400,000 
Value of present house and lot....... - 250,000 


Less cost of bonds purchased....... .. $150,000 
Less mortgage debt on present property. 55,000 
———— $205,000 


The present net realty assets of the society are: 
Value of present property.............. , 
Less mortgage debt............... 
Showing a gain in assets due to en- 

tering the Union House project of..... $250,000 
Out of the proceeds of the sale of the 

The society would pay for bonds...... $150,000 
And its mortgage debt............. 55,000 


Leaving a balance to surplus account of $45,000 
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This sum, if invested at 4%, would yield annually 
$1,800, which could be applied to meeting the operating 
expenses of the society. 

There is another consideration that must be taken into 
account. It is evident that the present society house will 
soon become too small for the needs of the society. In 
building it, provision was wisely made for adding two or 
more stories to its present height. Two additional floors, 
on one of which a larger auditorium could be provided, 
would probably supply the needs of the society for many 
years to come. But the cost of adding the two stories 
must be met by the society. I have no estimates of the 
cost of this a@fition, but the new construction, together 
with the changes that would be necessary in the old part 
of the building, would probably cost not less than $50,000. 
The society will undoubtedly be able to meet this ex- 
pense, when it shall be necessary, but the addition to the 
real estate investment that would result must be taken in- 
to account. 

So much for the investment features of the entefprise. 
It only remains to consider what effect the change from 
the present society house to the Union Engineering Build- 
ing would have upon the ordinary receipts and expendi- 
tures of the Society. 

Unless it can be shown that the change of location, or 
conditions attendant thereon, would affect the present 
prosperity and regular growth of the society, its receipts 
would not be either increased or decreased because of 
joining in the Union Building. 


Of the ordinary expenditures, only those items would be 
affected which relate to the operation and maintenance of 
the Union House, of which the society would be called 
upon to assume and pay one-fourth. 

Reliable data for estimating the cost of operating and 
maintaining such a_ building as the proposed Union 
Engineering House, devoted to similar uses, are not at 
hand, and seem difficult to obtain, 

Obviously a building having one or two floors devoted to 
auditoriums that would only be used occasionally, with a 
considerable part of the remaining space used for li- 
brary and storage purposes, the balance being used for the 
executive offices of scientific societies, would cost very 
much less for operation per unit of space, than would a 
crowded office building. 

The estimates of the cost of operating the Union En- 
gineering Building, given by ‘‘Member’’ on page 100 of 
last week’s Engineering News, seem to assume that the 
cost would be about the same as if the building were a 
busy downtown office building, since the figures seem to 
agree very closely with those before me giving the actual 
cost of operating an office building of approximately the 
same size. A number of the items of ‘‘Member’s”’ esti- 
mate are obviously wrong: Thus the cost of elevator and 
hall men is estimated at $3,172. If,-as would doubtless be 
the case, the auditoriums were located upon the first or 
second floors, only one, or at most two elevator cars 
would be required, and not more than four operators (and 
no hall men) would be needed. The average pay of these 
operators would not exceed $10 per week, or $40 per week 
for all, and their pay would amount to $2,080 per year. 
Again, an engine room pay roll of $107 per week would 
be gross extravagance in such a building, and $6,000 worth 
of coal would not be required, 

Comparisons based upon the cost of operating the pres- 
ent house of the society are unsatisfactory because 
of the great discrepancy in the sizes of the two houses, 
but such a comparison is not without interest. According 
to the last annual report of the society, the cost of 
operating and maintaining its house was as follows: 


Maintenance of $042.4 
Heat, light and water............ 1,242.14 
Insurance (not separately stated)..............- 
$3,579.53 


The house has, excluding basement, four floors, and is 
built on a lot 50 ft. front by an average depth of 110% ft. 
The gross floor area is 110% x 50 x 4 = 22,100 sq, ft., 
and the cost of operation and maintenance is therefore 
19.2c. per sq. ft. of gross floor area. (I use the gross floor 
area for comparison because the net floor srea of the pro- 
posed Union Building is not yet know.) The Union En- 
gineering Building will be erected on lots having a total 
area of 125 ft. x 98% ft. — 12,344 sq. ft., and if built ten 
stories high, above basement, as proposed, the gross floor 
area would be 123,440 sq. ft. At 19.2c. per sq. ft. cost of 
operation and maintenance would be $23,700.48. 

The new building would require elevator service, while 
no elevators are used in the present building, though they 
will become necessary should two stories be added to the 
building. On the other hand, some expenses as of heating 
and lighting, are materially less per unit of space, in 
large than in small buildings, and this should to 
some extent counterbalance the cost of operating the 
elevators, 

For the reasons given above, and from a careful ex- 
amination of other data before me, it may, I believe, be 
safely assumed that the cost of operating and maintaining 
the proposed Union Building would not exceed, and would 
probably fall below $25,000 per year. If the American 
Society of Civil Engineers should occupy one-fourth of the 
building, its share of the cost of operation should not, 
therefore; exceed $6,250. 


It must be observed, however, that if the society should 
occupy one-fourth of the new building, it would have a 


gross floor area of 


== 80,860 sq. ft., which is about 


40% more than the gross floor area of the present house, 
and is roughly equal to the present house with two 
stories added. While the society does not need additional 
room immediately, it will need it before very long, and it 
would doubtless be wise to provide for and occupy it at 
once, when the new building would be ready for use. 

Disregarding, however, this additional space, the ope- 
rating expenses would probably be increased at once by 
the difference between $6,250 and $3,579 (the cost of 
operating the present house), or $2,671. To partly meet 
this, the society would have the interest on its surplus 
fund, $1,800, leaving a balance of $871 as the probable net 
inereased running expense should the society join in the 
Uniog House. Whether this could be met by allowing 
other scientific societies to use the auditorium upon pay- 
ing therefor a part of the expenses, is at least doubtful. 

The above estimates are based upon the assumption 
that the house would be wholly occupied by the four 
Engineering Societies or by other scientific organizations, 
each of which would assume and pay its share of the 
total operating expenses. It seems reasonably certain 
that this would be the case, but prudence requires that 
we shall consider the possible contingency that a part of 
the house might not be occupied, and the far more remote 


contingency that some of the joint tenants might default 
upon payment of their share of the expenses. In either 
ease the whole expense of operation would have to be 
borne by the paying tenants, and there is undoubtedly a 
possibility that the American Society of Civil Engineers 
might thus be saddled with burdensome operating ex- 
penses, but the probability of this seems so remote as to 
be practically neglegible. 

To sum up briefly: (1) As an investment the Union 
Society House would be advantageous to the American 
Society of Civil Engineers, and to join in the enterprise. 
would be a perfectly safe business transaction. (2) The 
operating expenses of the society would probably be in- 
creased, and possibly might be so largely increased as to 
check its prosperity and impair its usefulness. 

I have tried to state the facts and the reasonable de- 
ductions therefrom fairly in the light of the information 
available in the short time at my command since taking 
the matter up. In the absence of a full statement from 
the Board of Direction, relating to the business side of 
the enterprise, which I had expected and hoped for, I have 
endeavored to supply the deficiency for my own informa- 
tion. If I am in error on any point, I hope the discussion 
of the matter, in the technical papers, and otherwise, 
will bring out the truth. Let us understand the facts as 
fully as possible, and then vote intelligently and dis- 
passionately upon the whole question, realizing that the 


~esult of the ballot may be epoch-making in the history. 


snd future success of the society. 
8. Whinery. 
05 Liberty St., New York City, Feb. 6th, 1904. 


No. 6 
Notes and Queries. 

In our issue of Jan. 28 we published a ;, ee 
to the fall of a concrete arch under cons:. ee 
Cahokia Creek, Ill, due to the failure of» |" 
before the concrete had set. We are info, ig 
contractors for the work, Messrs. Yawger 
Indianapolis, that the accident which oceur;, mpc 
which the report originated was a mere trif.. PP ie 
supporting a buttress yielded slightly ana 7 perv 
yards of green concrete slid out of place. Tho m3 ms 
rebraced and cleaned and new concrete pla. La re 
hours at a trifling cost. 

EFFECT OF FIRE IN. AN OFFICE. 

The accompanying cut represents the .. ofa 
hot fire in an office in the Masonic Ter... oy). 
cago, on Jan, 25. The building is a fire); offica 
building, and the fire extended but litt) heyong 
the office in which it started. It will be on thy 
considerable damage has been done to {} hollow. 
tile flat arches of the floor above, the boti yy, face 
and interior flanges being broken, \ hilo the 
flanges of the steel I-beams are expose: jy the 
breaking away of the tile protection. 1). condi. 


tion does not extend all over the room, ‘jut is of 
such extent as to require extensive rep. rs. The 


RESULT OF FIRE IN AN OFFICE IN THE MASONIC TEMPLE AT CHICAGO. 


plaster ceiling was almost entirely stripped from 
the tile. 

The ‘partitions were of plaster and wire netting 
on wooden studs, and these studs were so charred 
that it was necessary to pull down the partition. 


THE TYPHOID FEVER EPIDEMIC AT COLUMBUS, 0. 
By Prof. F. H. Eno,* M. Am, Soc. C. E. 

In response to a request from Engineering 
News, I have prepared a statement of the condi- 
tions leading up to and at present pertaining to 
the epidemic of typhoid fever now prevailing in 
Columbus. 

To arrive at a clear understanding of the con- 
ditions it will be necessary to briefly outline the 
water supply system. 

THE COLUMBUS WATER SUPPLY SYSTEM. 


Columbus is now supplied with water from two 
pumping: stations. The main station, known 4s 
the West Side pumping station (see mip, Fig. 
1), is located in the northwestern portion of the 
city, at the confluence of the Scioto and Ol]: ):‘ansy 
rivers. The other station, known as the East Side 
pumping station, is located in the easte:: eds? 
of the city, upon the banks of the Alum reek. 


*Assistant Professor of Civil Engineering, 0! 0 State 
University, Columbus, 0, ” 


j 
| 
| 123,400 
| 
le 
| 
| 
| 
| — eS 
i peste le. 
| 
‘4 
waa 
if 
4 
\ 


lew 


February 1904. 


ENGINEERING NEWS. 


135 


de pumping station was originally es- 


po from a well 20 ft. in- 
tablished in 1871, pumping a 

tometer, 100 drawing water from a filtering 
dia. or conduit 266 ft. long. In 1877 the 
t system of filtering galleries was begut. 
ae galleries consist of brick and cast-iron 


ft. in internal diameter, and laid in 


its, 
—,. aving gravel, 15 to 30 ft, below the sur- 
= of tne ground. The brick galleries were the 
-_ laid and were constructed of one ring of 


ick, wii small openings left between the bricks 
page te courses in the under half of the con- 


terna 
" - as shown by Fig. 2. The main filtering gal- 
— passes westerly from the works beneath 
a bed of the Olentangy River to a point on the 


seioto River 5,715 ft. by the conduit line from the 

umping station. This main chamber was re- 
: rted finished in 1880. A branch extension of 
a same size and construction was built in 1883 
for a distance of 1,650 ft. in a southwesterly di- 
rection, passing beneath the Scioto River to the 
low lands south of that river. In 1885 another 
pranch was constructed north for 1,931 ft., hav- 
ing the same dimensions. From this system of 
nearly 9,300 ft. of 844-ft. filtering galleries, 5,000,- 
00 gallons of water was being pumped daily in 
1885. Notwithstanding this extensive filtering 
chamber, from time to time it was necessary to 
take more or less raw water directly from the 
Scioto River through an intake conduit at the 
western end of the main conduit. The Scioto 
River water has always been considered danger- 
ous. In order to supply the rapidly growing city, 
the EastSide pumping station (Fig.1) was erected 
and began service early in 1891, pumping water 
from a well 25 ft. in diameter and some 40 or 50 
ft. deep, into which flowed 32 6-in. wells, driven 
through water-bearing gravel, to an impervious 
stratum 60 or 65 ft. below the surface. The dis- 
tribution system of water pipes is common to 
both pumping stations, 

The city rapidly outgrew, in its demands for 
water, these two sources of supply, and was again 
compelled to take raw water both from the Scioto 
River and Alum Creek. In 1897 the West Side 
station furnished an average of 7,689,500 gallons 
daily, and the East Side station 5,806,000 gallons. 
In 1897 and 1898 additional filtering galleries were 
added to the West Side station by the construc- 
tion of 3,550 ft. of 3%-ft. cast-iron conduits; part 
of it paralleling the old brick conduit to furnish 
safe transmission to waters collected in that old 
ecnduit, in case of collapse occurring, to which 
it was quite liable, and indeed which has hap- 
pened several tinres previous to 1898. The other 
portion branched off and extended for a consider- 
able distance along and beneath the bed of the 
Scioto River. Nevertheless, with all this exploit- 
ation of the water-bearing gravel beds of the 


Scioto, Olentangy and Alum Creek basins, during - 


dry seasons recourse was necessary to the raw 
river. water. It has become plainly evident to 
those who have studied this question that the 
city has long since reached its limit of obtain- 
ing water from these two underground sources. 
In extreme dry seasons, even the Scioto has been 
drained to a dry bed in order to furnish the de- 
mands of the city. Under such conditions, if a 
conflagration were started the city would be 
placed in dire straits. Since 1893 several expert 
engineers have been called to examine and report 
briefly. or more .or. less. .extendedly..upon further 
sources of water supply ‘for Columbus. ‘The ma- 
jority, if not all, of-these experts have recom- 
mended: (1) Storage upon the Scioto as the source 
of supply, and (2) the necessity of purifying. the 
supply thug obtained, ~The people, have been 
Warned time. and again, both of thé inadequacy 
of the present supply and of the danger of using 
the unpurified river water; but with surprising 
apathy the mass of the- people have refused to 
produce the necessary funds for obtaining and 
purifying a proper supply and have condemned 
and actually blocked, by legal proceedings, any 
‘steps to so procure a supply. It is not only the 
mass of the people who have used measures of 
obstruction, But also and- especially politicians 
and even occasionally high city officials. There is 
an ordinance before the city council now, propos- 
ing to appropriate $585,000 for the construction 
of a dam upon the Scioto River for storage pur- 


When this dam is built, it is the purpose of the 
authorities to proceed immediately and construct 
a purification plant, thus giving Columbus an ade- 
quate pure water supply. It is sincerely hoped 
by. those who see the absolute necessity of has- 
tening action that nothing will intervene to pre- 
vent the completion of the plans within the next 
two or three years. This gives a sufficient his- 
tory of the supply to bring it up to date. 


PRESENT ADMINISTRATION OF THE 
WATER SUPPLY. 

Because it has been necessary, during the last 
few years, to take raw water from the Scioto 
River almost continually river patrolmen have 
been appointed, whose duty it is to patrol the 
Olentangy and Scioto River banks and prevent 
or report upon any pollutions that may occur 
along the rivers, These patrolmen are under the 
control of the Board of Public Service. Four such 
men have been employed at the West Side station 
for several years. One day man patrols the Olen- 
tangy to the northern limits of the city and the 
other the Scioto River to a point about four or 
five miles above the water-works. 

Two night men patrol the Scioto River, only, to 
Grandview Ave., a point about 114 miles above 


station from that supplied by the West station. 
Of course this line fluctuates back and forth to 
scme_ extent, due to the slightly varying pres- 
fures at either station and to sudden large drafts 
that may be mae upon the mains on one side or 
the other of this supposed dividing line. 


THE PRESENT TYPHOID EPIDEMIC ANDITS 
CAUSES, 

There has been a notable amount of typhoid fever 
in Columbus for several years, probably averaging 
four hundred cases or more per year. On Jan. 
12 the marked increase in reported cases began. 
From Jan 5 to 12, however, the health officers had 
been sending out warning notices to boil the 
‘vater. Indecd, in December, one or more warn- 
ings were given. As soon as the rapid increase 
in cases reported indicated some unusual pollu- 
tion of the water supply the city authorities began 
a systemacic search for the trouble. Bacterial 
and chemical anaylses were made of water taken 
from the city taps. Samples taken from various 
points along the Scioto River were also examined. 
On Jafi. 14 sewage was discovered emptying into 
Dry Run, abcut 4 mile west of the Scioto River, 
from a 20-in. sewer, discharging from the State 
Hospital for the Insane, This state institution 
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FIG. 1. MAP OF COLUMBUS, 0., SHOWING LOCATION OF WATER-WORKS PUMPING STATIONS, 


APPROXIMATE AREA SUPPLIED BY EACH, 
INSANE. 


the water-works. Under the ordinance and laws 
by which these men are appointed, the Board of 
Public Service considers that the Board and the 
river patrolmen have no authority to police small 
streams discharging into the rivers and no au- 
thority along the river except over the immediate 
banks thereof. (See Appendixes I. and II.—Ed.) 
Recently, the West Side pumping stations has 
been furnishing an average of 11,243,000 gal- 
lons daily to the city. Probably from 3,000,000 
to 4,000,000 gallons of this supply has been raw 
water taken directly from the Scioto River. The 
West Side station is located at anelevation of about 
40 ft. above city datum and is pumping water 
against a head of 160 ft. The East Side station is 
located upon an elevation of 70 ft. above city 
datum and pumps against a head of 126 
ft. Upon the large map, Fig. 1, a line is 
drawn showing the approximate location of the 
line dividing the water su}-plied from the East 


AND LOCATION OF STATE HOSPITAL FOR THE 


is located upon the edge of the highlands skirt- 
ing the southwestern edge of the Scioto valley and 
within the western portion of the city limits. 

Dry Run is a creek flowing a small stream of 
water during the greater portion of the year and 
emptying into the Scioto River about 1% miles 
above the West Side pumping station (Fig. 1). 
Samples from thesewer emptying into Dry Run and 
from the Scioto River above and below the mouth 
of Dry Run were taken on Jan. 15 and analyzed. 
The sample from the Dry Run sewer was nearly 
as strongly polluted as average Columbus sewage. 
‘The sample from the Scioto, above Dry Run, 
showed considerable pollution, while that taken in 
the river below the mouth of Dry Run did not 
show as much pollution as the discharge of Dry 
Run would indicate, yet it was considerably more 
polluted than the river sample taken above the 
discharge. Mr. E, G. Horton, Bacteriologist and 
Chemist to the State Board of Health, states that 
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one reason why the sample taken below the mouth 


‘of Dry Run showed no greater pollution was un- 


doubtedly the fact that the sample was taken in 
a portion of the river partially shielded from the 
creek discharge by an intervening island. The 
State Bacteriologist’s report is given, in part, 
as Appendix III. While he does not lay all the 
pollution found in the river to the sewage of the 
State Hospital, he does say that he hopes now that 
further discharges from that institution have Deep 
prevented there will be a notable decrease in the 
epidemic as soon as the incubation period of che 
disease has passed for those last affected by the 
pollution, that period ending about Feb. 5. 

A peculiar condition of sewers prevails at the 
State Hospital. A sketch, Fig 3, furnished by Mr. 
Julian Griggs, M. Am. Soc. C. E., City Engineer, 
showsthegeneral planof the buildings and sewers 
inrelationto Dry Run. From a point in the rear of 
the main building a 3-ft. brick storm drain leads 
north under the building toward Dry Run. As 


Brick Conduit. 


Fig. 2. Brick and Cast-Iron Infiltration Conduits, 
Columbus, O. 


this drain approaches the sharper declivity from 
the hill toward Dry Run, it diminishes in size 
from 36 to 24 ins., and finally to a 20-in. pipe 
sewer, which discharges into the creek. Within 
this storm drain is laid an 8-in., increasing to a 
40-in., cast-iron sanitary sewer, to a point a short 
distance north, of the main building, where: it 
leaves the storm drain and runs east, connecting 
with a large well or cesspool, from which sewage 
is pumped through a cast-iron pipe, which empties 
into the river at Mound St., as is shown in the 
map, Fig. 1. Several laterals lead from different 
portions of the building into this sanitary sewer. 
Two of them connect with it by simply dropping 
the sewage in front of a bulkhead placed in the 3- 
ft. storm drain, through which the open end of the 
8-in. sanitary sewer projects. This bulkhead had 
been partially broken out at some time unknown 
to the superintendent of the institution, allowing 


the sewage to flow directly into the storm drain. 


and discharge into the creek.* 

Tees had been inserted at various points along 
the sanitary sewer pipe within the storm drain, 
for some purpose not clearly understood by any 
of the present officials. One or two of these were 
found to be open, and evidences of overflow 
through them were found. Steps were immedi- 
ately taken to repair the defective conditions, and 


*From a copy of an official report by Mr. Griggs, for- 
warded to us by Professor Eno, it appears.that a screen 
placed in this cesspool or chamber was liable to become 
clogged, provided it. was not regularly cleaned, in which 
case the sanitary sewage would be backed up and overflow 
into the storm sewer, and thus pass to the river. It was 
at first supposed that the sewage discharge, found by a 
gaging made on Jan. 14 to be at the rate of 116,000 gal- 
lons a day, came from such an overflow, but subsequently 
it appeared that it was due to the broken bulkhead men- 
tioned herein. According to a report addressed to. Mr. 
Mayor of Columbus, by Mr. H. O. 
Pond, Vice-President of the Board of Public Service, the 
investigation which resulted. in this discovery- was 
prompted by a description of the sewerage system at the 
State Insane Hospital, published in a report of the Ohio 


'State Board of Health. This report showed that under 


certain conditions the sewage from the institution could 
reach the Scioto River above the Columbus water-works 
intake.—Ed 


in order to more thoroughly safeguard the city 
the State Hospital authorities were asked to put 
in an additional bulkhead at the point marked G 
on the sketch, Fig. 8, thus completely cutting off 
the discharge of storm water, as well as sewage, 
from emptying into Dry Run. This was done 
on Jan. 16 and diverted the storm drainage 
into the small sanitary sewer, and serious- 
ly threatened the institution with back water. 
The superintendent of the State Hospital, Dr. 
George Stockton, has been unjustly criticised 
because he asked permission from the City Board 
of Health to tear out this new bulkhead, as soon 
as he could clean out the fecal matter deposited 
in the storm sewer,* in order to give him the much 
needed outlet for the drainage of the storm water 
from the roofs of the buildings and surrounding 
yards. Within a few days after the bulkhead was 
constructed rain and thawing weather came and 
threatened to back water over his furnace fires, 
which would have cut him out of heat and light. 
Only the timely arrival of a fire engine to pump 
down the flood saved him from very distressing 
conditions. 

In an interview with the State Bacteriologist, 
Mr. E. G. Horton, he said in substance that we 
must bear in mind that Columbus has been af- 
flicted with typhoid fever for many years; that 
the city hydrant water had been analyzed almost 
continuously since 1899 and showed great fluctua- 
tions in the pollution, generally, however, show- 
ing pollution to a dangerous degree; therefore, 
it was not just to lay the whole offense at the 
door of the State Hospital for the Insane. 

To further show that not all the typhoid pollu- 
tion comes from the State Hospital, the substance 
of an interview with Dr. Stockton is given. In 
November, 1902, twelve cases of typhoid broke 
out in the hospital, and ran on into January, 1903, 
From that time until Jan. 3, 1904, there were no 
eases of typhoid at the hospital. 


The first case of typhoid for the present epi- 
demic went to bed on Jan. 3; since then seven 
cases have come down and two deaths occurred. 
All fecal and urinal matter from the patients are 
disinfected and sterilized by the application of 
formaldehyde and bichloride of mercury for 24 
hours before being discharged into the sewers. 
The present water supply of the institution is 
secured from seven driven wells, 30 ft. deep, lo- 
cated on the farm lands several hundred feet 
east of the main building. Water from these 
wells has been analyzed from time to time 
and reported to be potable. Four wells drilled 
about 325 ft. deep are just being completed to the 
west of the main building, which will furnish the 
future supply of drinking and domestic water. 
The institution has at present 1,425 inmates and 
200 employes. It is very plain that any careless- 


ness in handling the sewage of an institution of - 


this character and size would seriously endanger 
the water supply of Columbus, as at present se- 
cured. Naturally, suspicion first points to such an 
institution when placed in the condition in which 
it was placed, as being the source of all the 
troubles. It seems to be, however, the consensus 
of opinion among those who have carefully in- 
vestigated this present epidemic that this is only 
one of the causes which has contributed to the 
typhoid epidemic in the city. 

Above Columbus, along the Scioto River, are 
a number of. places. that can and do pollute the 
waters of the river. About three miles above the 


intake is situated the village of Arlington, which 


already has some sewage discharge that can reach 
the river. About five miles above the water- 
works are several large stone quarries in which 
the workmen are quartered in small houses im- 
mediately. along the river, discharging all offal 
and wastes onto the rocky surfaces and into the 
ravines immediately along the river banks. From 


.ten to twelve miles above the water-works sta- 


tion is situated the small village of Dublin, which, 
while it has no sewer system, is located upon 
territory having solid rock very close to the sur- 
face and which would-carry away disease germs 
rapidly during a heavy rainstorm. Physicians re- 


-siding in. Dublin state that there has been no ty- 
_phoid. fever in that village for nearly three years. 


‘*Ob Feb. 6, Dr: McKendree Smith reported that 22% tons 
of fecal matter, rags, stones, sand, etc., had been remov 
from the* storm ‘sewer since attention was directed to its 
condition. ; 


bulkhead was built into the storm sewer. 


About eighteen miles above the water.- 


tion is situated the Girls’ Industria) ae 
Delaware county, which discharges an 
sewage of some 800 people directly ., - 
Scioto River. 

Dr. McKendree Smith, Superinteng. f 
City Board of Health, has made an ex i 4 Lg 
amination of the various points of poss. sat, 
tion of the Scioto River above Colum!... as ¢,, 
as Kenton, some 70 miles by the wind; f _ 
river. He found that there had been or 30 
cases of typhoid in Kenton during Novy-., 4 
December last, and that from 12 to 15 |. those 
cases had closets in the houses which di. hargea 
into sewers reaching the Scioto River. 

Since that time and until the middle o/ \nuary 


the river has been quite continuously fro, oye; 
furnishing suitable conditions for carr,» 


luted water long distances without muc:, nth 
tunity for purification. 

Dr. Smith says, that while it is possih|. ho be- 
lieves, for typhoid germs to be carried that far 
and still retain their activity, he does not think 


it very probable. 
A large percentage of the population of arion, 
a city of 12,000 or 15,000, drains into the Little 


Scioto, a branch of the Scioto River. Marion js 
N 
DRY rv N 


G. 
News, 


Fig. 3. Map of State Hospital for the Insane, Co- 
lumbus, O., and Its Outlet Sewers. 

‘(On this map the point marked G is where the new 
The point 
marked J is the point where the old bulkhead was broken 
through allowing the sewage to flow into the storm drain. 

he point marked H is the cesspool from which the sew- 
age is pumped into the Scioto River at a point below the 
heart of the city.) 
about 45 or 50 miles above Columbus. Larue, 
Hepburn, Prospect and several other smal! vil- 
lagés drain more or less directly into the Scioto 
River. , 

.The following tabulation of cases reported for 
the month of December, and daily since that time, 
shows the rapid and persistent increase in the 
epidemic up to Feb. 1 and its apparent decline 
since then: 


December ... 
Jan. 


Jan. 13.... 26 an. 23... 
4.5.5 Jan. 14.... 34 Jan. 24*.. 
8 Jan. 15.:.. 43 Jan. 25... 
3 Jan. 16.... 47 Jan. 26... 
8 Jan.17*... 2 aan. 37... 
7 Jan. 18.... 24 Jan. 28. 
4 Jan. 19.... 48 Jan. 29. 
1 Jan. ose Jan. 30.... § 
5 Jan. 21..... 44 Jan. 31%... 19 
9 Jan. 22.... 35 Tot’l Jan.—— 724 
30 Feb. 4..... 28 Feb. 7*.... 16 
48 Feb. 5..... 24 — 
29 Feb. 6..... 44 Tot’l 7 days 319 
Grand total to date ....... 


*Sunday. 

Twenty-five deaths occurred up to Jan. 30 and 
32 more up to Feb. 7, making 57 deaths thus 
far. While many of the cases are of a milé 
form there seems to be quite a large per- 
centage of them that are of a malignant type 
Geographically grouped, there are few cases in the 
district supplied by the»East Side pumping sta- 
tion, and Dr. Platter thinks these few cases could 
probably be ‘traced to those who do business in 


— 
Bi 
| 
| 
| 
Be. 
| Cast Iron Conduit. 
A 
ey 
("Pipe 
\ | U4, 
Wi 
Cases 
b 
| 
> 
| | 


line 


ses. 
40 


February 11, 1904. 


ENGINEERING NEWS. 


137 


art of the city and use the hydrant water 
the he or thi remaining portions of the city 


= not a great many cases located upon the 
of the Scioto River, which is attributed 
west sl of that a great many use well water in 
Around the Ohio State University 
a il fewer cases, due to the fact that a 
there @* per of the residents within five or six 
— Farocetil all their drinking water from a fine 
upon the university campus. The 
pl density in typhoid cases occurs between 
puttles avenues and between Olentangy 


r and Sixth St, @ district which includes 


spolion densely populated section in the northern 
portion of the city. The next densest group of 


cases is in the heart of the city. In the Ohio 
State Penitentiary, which is located on the north 
pank of the Scioto River, a short distance east 
of the West Side pumping station, there are about 
40 cases among some 1,750 or 1,800 prisoners. 

In the forty public schools, having an enroll- 
ment of between 19,000 and 20,000 pupils, there 
are about 175 cases. The School Board promptly 
shut off the city water supply to all the school 
buildings and arranged to furnish distilled water 
in barrels for drinking purposes. 

It has been quite common during the last ten 
days to hear expressed in public the opinion that 
the typhoid epidemic is greatly exaggerated and 
that physicians are too hasty in reporting cases 
as typhoid where the slightest symptoms point 
that way. 

One evening paper, and, of course, numbers of 
its readers, have expressed themselves as believ- 
ing that it is only a political scheme for the pres- 
ent city administration to magnify the reports 
in order to increase public sentiment in favor of 
the various large public improvements of water 
supply and sanitation which those in power wish 
to have the honor of building. 


These expressions are not worthy of consider- 
ation, except as proof of how far bitter partisan- 
ship will lead people to befog their own vision 
and judgment; and to account for the fact that 
no matter how much publicity is given to the 
necessity of boiling the water or of guarding 
against the use of a polluted water supply ‘here 
are many people who will say, “this is the old cry 
of ‘wolf, wolf,’” and will blindly continue to put 
themselves in danger’s way by using raw water. 

That there is an opportunity for misleading 
diagnosis, there is no doubt. Physicians report 
many cases of what they are terming “intestinal 
grippe.” Dr. Platter of the City Board of Health 
says that it has many symptoms similar to ty- 
phoid, but lacks the high fever, and is of much 
shorter duration. Those who have friends sick 
are not questioning the diagnosis of typhoid fever. 

That the water supply of Columbus is not a 
safe potable beverage at any time is proved by 
the typhoid mortality for Columbus for the past 
five years, or from 1899 to 1903, inclusive, which 
has been 39, 59, 47, 48, 46, with 25 deaths already 
reported for 1904. Accepting the usual death 
rate percentage for typhoid cases as 10% this 
would indicate that Columbus has been having an 
average of about 480 typhoid cases per year, with 
& population now estimated at 140,000 to 150,000. 

Tests made on Jan. 16 of the East Side and 
West Side water supplies, taken from taps in 
the districts definitely influenced by each supply, 
showed the Bast Side supply to be a safe drinking 
water at that time, but showed serious pollution 
in the West Side water. 

In an article in the Columbus Medical Journal 
of July, 1902, by Mr. E. G. Horton, State Bacteri- 
ologist, entitled “‘The Columbus Water Supply,” 
two or three brief but suggestive tables are given. 
The following table shows the fluctuation in the 
various chemical analyses made by Mr. Horton, 
and the average of all such analyses made dur- 
ing three years: 


Minimum. Maximum. Average. 
8.96 4. 


10 
albuminoid ammonia...  .074 -300 165 
free 006 ° 027 
Ditrites wow cons 070 007 
Chlorine 15.1 9.4 
fcrusting constituents. ..... 73.0 232.0 152.0 


Mr. Horton says these results indicate “how un- 
desirable and unsafe our present supply is.” 
Bacteria Per — Centimeter in Columbus Water. 


No. 

exami- Min- Daily 

Year. nations. imum. Maximum. average. 
74 120 20,000 2,841 
eee 205 275 11,400 2,126 
8&3 110 16,000 1,309 
err 53 160 7,500 2,054 
Total.... 515 2,228 


Of this table Mr. Horton says: 


A water that has an average of 2,200 bacteria to the 
eubic centimeter and that varies from 110 to 20,000 may 
truly be said to be open to pollution. A good soil water 
contains but few bacteria; e. g., some springs and drilled 
or driven wells contain anywhere from 0 to 100 to 200 
bacteria per cu, cm. 

He finds that only in 7% out of the 515 analyses 
do the bacteria fall below 300 per cu. cm. in the 
Columbus water. 

This investigation shows that about 1,050 cases 
of typhoid fever have been reported in Columbus 
since Jan. 1. The prediction by the local health 
authorities that the crest of the epidemic would 
be reached by Feb. 5 seemed to have been correct, 
at least so far as the original outbreak is con- 
cerned, until the cases again rose on Feb. 6. 
It is to be noted that the sewage from the 
State Hospital for the Insane has been shut out 
from Dry Run, and thus from the West Side water 
supply, since Jan. 16, while about the same date 
or a few days later the Scioto River intake at 
the West Side station was shut off. While this 
intake was closed the water supply of the city 
was taken from the West Side filter galleries 
and from the East Side station, the normal supply 
at this station being supplemented by water 
taken directly from Alum Creek. On Friday 
morning, Feb. 5, Mr. Jerry O’Shaughnessy, Super- 
intendent of Water-Works, reported to the board 
of health that he had been compelled to open the 
Scioto River intake again. It remains to be seen 
what effect this renewal of raw water in our West 
Side supply will have upon the typhoid situation. 

Early last week Mr. Robert H. Jeffery, Mayor 
of Columbus, appointed a commissionof physicians 
and prominent business men to thoroughly investi- 
gate and report upon the cause of the typhoid 
epidemic and aid in the efforts to check the pro- 
gress of the disease. Mr. Wi. O. Thompson, 
President of the Ohio State University, was 
elected chairman of this commission. Sub-com- 
mittees have been appointed as follows: (1) To 
look into conditions along the Scioto River. (2) 
To suggest means of immediate relief. (3) To in- 
quire into the distribution of cases. (4) To urge 
the general assembly to take steps toward secur- 
ing sanitary disposal of sewage at all state insti- 
tutions and to secure improvement in sanitary 
conditions generally. 

The following resolution was adopted by the 
commission: 

That the attention of the public be called to the dan- 
gers from the use of raw hydrant water for cleaning pur- 
poses in households, restaurants, saloons and other places 
where receptacles for food and drink are cleansed, and 
that further attention be called to the danger from the 


use of such water for the cleansing of vegetables in house- 
holds, groceries and markets. 


(Certain reports of city officials forwarded to us 
by Professor Eno are reprinted, in part, below. 
References to them have been made in Professor 
Eno’s article.—Ed.) 

APPENDIX L—DUTIES OF RIVER PATROLMEN 


Extracts from Report of Jerry O'Shaughnessy, Superin- 
tendent of the Columbus Water-Works, to the Board of 
Public Service, January, 1904. 

These patrolmen are four in number, two serving eight 
hours in day time and two serving eight hours at night. 
The two day men report at the West Side pumping sta- 
tion, in a book kept for that purpose, the time at which 
they come on duty and the time they are relieved. One of 
these men is used on the Olentangy River. We take no 
water whatever from this river, but complaints from resi- 
dents of the city living on the east bank of this river be- 
came so frequent, on account of dumping of manure and 
the off-falls of hotels, groceries, restaurants, etc., on the 
river road, the stench from which was most obnoxious, 
especially in warm weather, that it-was thought advisable 
to place a man there, since a great number of people be- 
lieve that we are using water from this stream. This man 
patrols the river from the pumping station to King Ave. 
bridge. Twice a week he goes to Dodridge St. bridge. The 
King Ave. bridge is between 1% and 2 miles from the 
pumping station; Dodridge St. about four miles: 

The duties of the other day man are entirely confined to 
the Scioto River. He patrols this river between the West 


Side pumping station and Marble Cliff, and his duties take 
him to Grandview bridge every day. He has some duties 
to perform at the intake, which takes a couple of hours 
each day of his time. 

The two night men are together on the Scioto River. 
They are not supposed to go beyond the Grandview bridge, 
as their main duties are to guard the river from any off- 
falls being dumped on or near its banks. I mean by off- 
falls the contents of soil-wagons and any or all garbage 
that may be carried out in that direction from the city. 
There being no probability of this sort of stuff being car- 
ried beyond the Grandview bridge, that being the last 
crossing of the river, it is unnecessary for these men to 
go further after night. 


In regard to the pollution of the Scioto River from the 
Sanitary sewer of the State hospital, I want to say that 
I myself never had any knowledge that it was so con- 
structed that it. could, by any means, accident or other- 
wise, pass through Dry Run; as my idea always was 
that the sanitary sewage of both the State Hospital for 
the Insane and the Imbecile asylum was pumped by the 
Imbecile Hospital people through the sanitary sewer and 
emptied into the river at the Mound Street bridge. 

Therefore, those river patrolmen had no. instructions, 
that I know of, to particularly watch Dry Run, any more 
than several other ravines of the same nature that emptied 
into the Scioto River above our intake. 


I made a personal investigation of Dry Run directly 
after the matter had become public, and I found, where 
Dry Run empties into the river, that everything was 
frozen solid and there was from 3 to 5 ins. of snow over 
the ice. The men might pass along there and never be 
able to detect anything out of the ordinary. Following 
Dry Run from its mouth I went up and through the run 
south of the Little Miami railroad, a distance of about 
3,000 ft., and there I met with a picket fence protected 
by barbed wire on top surrounding the asylum grounds. 
Our patrolmen, in order to investigate the source of pol- 
lution in Dry Run, if any was discovered, would have to 
enter the asylum grounds and would have to do so at the 
Broad St. entrarrce. 

There have been several questions asked in regard to 
the duties of river patrolmen and whether or not they 
follow each tributary of the Scioto River to its head. This 
has not been the practice, the main reason for which has 
been that we have had no authority to abate nuisances 
on private property beyond the city limits. 

There is no one who can possibly be more concerned 
as to purity of the water than those in charge of the 
water department, and we have done everything in our 
power to prevent the pollution of the stream. 

If it is deemed necessary to patrol a larger scope of ter- 
ritory, including the small streams to their sources, a 
much larger force of. patrolmen will be required. 
APPENDIX II.—LEGAL CONTROL OF POLLUTION OF 

THE WATER SUPPLY OF COLUMBUS. 

Extract from Report of David T, Keating, Second As- 
sistant City Solicitor, to Robert H. Jeffrey, Mayor, of 
Columbus, Jan. 16, 1904. 

Since the adoption of our new municipal code, it is 
doubtful whether our local Board of Health has any spe- 
cific jurisdiction outside of the corporate limits of the 
city. We therefore ask that your Board of Health re- 
port each case of pollution of the water supply of our 
city to the Law Department: Any such nuisance can 
promptly and effectively be stamped out by this strong 
arm of the law through the remedy of injunction, and 
our department. stands ready to apply to the courts for 
an injunction in all cases where your Board of Health 
deems such application advisable. 

APPENDIX IIL—ANALYSES OF WATER FROM SCI- 
OTO RIVER, FROM DRY RUN SEWER AND FROM 
LABORATORY TAP. 

From Report dated Jan. 15, 1904, by E. G. Horton, Bac- 
teriologist and Chemist of the Ohio State Board of 
Health. Dr. C. O. Probst, Secretary of the Board. 

(Parts per 1,000,000.) 
Scioto R. Sewer Scioto R. 


Source 500 ft. en- 900 ft. Tap 
of sample. above tering below in lab- 

2 Dry Run. Dry Run. Dry Run. oratory. 
No. of sample...... 3,433 3,434 3,435 3,432 
43 40 80 30 
10 12 10 
Trace. Consid’bl, Trace. Trace. 
54 Vegtble. Sewage. Veg.* Vegtble. 
Oxygen required ... 5.88 31.88 6.22 4.14 
Nitrogen as: 

Am. albuminoid... -234 5.100 178 

Ammonia free .... -210 7.000 -2568 132 

3.8 10 3.8 3.6 
71 392.0 1.2 9.9 
Alkalinity ........ 288 312 288 243 
Total solids.¢+....... 567 1,243 589 622 
Loss of ignition.... 55 289 bas 176 
Bacteria pr cu.cm. .2,350 590,000 1,800 1,100 
Colon bacilli in 

Yes. Yes. Yes. Yes. 


*Vegetable and faint musty. 

tIncrusting constituents. 

‘These samples were’ received on the 15th inst., having 
been collected "by Dr. McKendree Smith, Health Officer 
of Columbus. 

The results of sample No. 3,434 show the material enter- 
ing into Dry Run from the 20-in. sewer was fresh sani- 
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tary sewage. A comparison of the results of this sample 
with our examination of ples of Columb sewage, 
taken from the first manhole south of Moler St., on Dec. 
20 and 30, last, show that the sewage from this 20-in. 
sewer, at the time of sample, was nearly as strong as the 
city sewage. 

At the outset it should be remembered that it is often 
a difficult matter to obtain a sample, after the union of 
two streams, that will fairly represent a mixture of the 
two, for some times the waters do not mix as readily as 
might be thought. While the analyses show that the wa- 
ter below Dry Run is somewhat more polluted than that 
above Dry Run, the indications are that sample No. 
3,435 was taken at such a point as to have contained 
only a small quantity of the water coming from Dry Run. 

The results from sample No. 3,433 show that fie water 
above Dry Run at the time of sampling, was sewage pol- 
luted, and to such an extent as to be a serious menace to 
the health of the community if that water is used as a 
partial spurce for the public water supply of the city. 

The individual determination of the tap water sample 
would in some cases be increased, and in others decreased, 
on account of the character of the ground water which 
furnishes a portion of the West Side supply. However, 
the results from sample No. 3,432. show that the city 
water at the date of sampling was seriously polluted with 
sewage and not safe for use in the raw state. . 


SEWAGE PURIFICATION MADE COMPULSORY BY THE 
MINNESOTA STATE BOARD OF HEALTH. 
By H. M. Bracken,* M. D. 


In Minnesota the laws give to the State Board 
of Health general supervision over all water sup- 
plies. In 1902 the said board consulted its at- 
torney relative to such supervision. His reply 
was as follows: 


I am of the opinion that your board has full power and 
authority to supervise the sources of ali water supplies of 
towns, villages and cities in this state, with reference to 
the purity of their water, and full power to examine the 
conditions of the water supplies, and, in case of the pol- 
lution of any thereof, to stop the use of such water when- 
ever the public health requires it. 

In my judgment, examinations with respect to the purity 
of water supplies should be made from time to time by 
your board, upon resolution. 

In case at any time you find that pollution of a water 
supply exists, a time and place may be appointed by your 
board for hearing the parties to be affected. Notice of 
such hearing should be given to all parties interested, and 
if upon the hearing your board determines, in its judg- 
ment, that the public health requires it, you may order 
the difficulty remedied. 

in case your orders are not obeyed, you are authorized 
to apply to the District Court and have your orders en- 
forced, 


As a result of the above opinion, the board at its 
meeting, July 9, 1902, passed the following reso- 
lutions: 


Resolved, That from this date all villages, cities and 
public institutions contemplating putting in new water 
plants, or repairing or extending old systems, shall sub- 
mit to the State Board of Health a statement showing the 
source from which the water is to be taken, and the 
plans, if any, for purification or filtration of the water. 

Resolved, That from this date all villages, cities and 
public institutions contemplating putting in new sewerage 
systems, or repairing or extending old systems, shall sub- 
mit to the State Board of Health a statement showing the 
source and place of discharge for all sewage from such 
systems, and the plans, if any, for the purification or 
filtration of the sewage. 


Under date of July 16, 1902, a circular letter was 
prepared giving the legal opinion and the resolu- 
tion already quoted, and ending up with the fol- 
lowing: 


I trust you will appreciate the position of the State 
Board of Health in its effort to aid the various villages 
and cities throughout the state in securing and maintain- 
ing pure water supplies. It is the wish of the State 
Board to prevent the construction of unsanitary water 
plants or sewerage systems, and the consequent waste of 
money. 


I am sorry to say that little attention was paid 
to this circular letter. Because of this fact, the 
matter was taken up with our attorney-general 
and he advised the board to draw up some pretty 
positive resolutions, together with a penalty for 
their disregard. As a result, the board at its regu- 
lar meeting, Jan. 12, 1904, took action as follows: 


Whereas, The laws of the state provide for the protec- 
tion of any cistern, well, pond, lake,. stream or river in 
Minnesota against pollution from sewage, drainage or 
refuse, and 

Whereas, With the growth of the state and the construc- 
tion of sewers for villages and cities,. there is a constant 
tendency towards the pollution of such sources of water 
supply, now, therefore, 

Be It Resolved, That the discharge of sewage by any 
village, city or other municipality, by means of artificial 
drains, or a sewerage system, into any well, pond, lake, 
stream or river in Minnesota, is declared to be a public 
nuisance and hereby prohibited, unless such sewage is 
first passed through a septic tank, or filter bed, or both, 


*Secretary Minnesota State Board of Health, St. Paul, 
Minn. This statement of the advanced position taken Ly 
the board named was prepared at our request. Com- 
ments on the action of the board will be found in our 
editorial columns. 


as the case may require, the plans for the construction 
of said septic tank or filter bed having been first approved 
by the Minnesota State Board of Health; 

Provided, That this resolution shall not apply to any 
such discharge of sewage from any drain or sewerage 
system heretofore constructed, until after Jan. 1, 1905. 

Any person, village or city, or village or city officer, 
violating or assisting in the violation of the provisions of 
this resolution, shall be deemed guilty of a misdemeanor 
and punished by a fine of not less than $50 nor more than 
$100 for every day such sewage is permitted to run into 
any such well, pond, lake, stream or river. 


I trust the spirit of the action of the board will 
be appreciated. Its intent was to prevent further 
pollution of streams. It is very important that 
some such action should be taken, for as our state 
becomes more densely populated our water supply 
would become so polluted as to cause much trou- 
ble. The board had no intention of being arbi- 
trary or exacting in this matter. It simply stated 
that sewage must be partially or completely puri- 
fied, as the case may require. The board is ready 
to give expert engineering advice without expense 
to a municipality. This does not mean that the 
board has any intention of interfering with sani- 
tary engineers in their professional duties, but 
rather that the sanitary engineers shall have the 
advantage of our support in the proper construc- 
tion of sewerage systems. 

The proviso seemed to frighten a good many 
cities and villages, and the newspaper clippings 
from these various municipalities indicated at 
once the number of places that were now dispos- 
ing of sewage contrary to the laws of the state. 
Many of these places interpreted the proviso as 
to become mandatory after Jan. 1, 1905. This 
was not the intention of the board. It felt, how- 
ever, that it should assert.its position and es- 
tablish a standpoint from which to work in the 
future. The board will use its discretion in tak- 
ing action against sewerage systems already in 
existence. 


A BOTTOM-DUMPING CONCRETE BUCKET. 
The accompanying illustrations show a new style 
of bucket for handling concrete. This bucket dis- 


Exterior View. 


glance at the illustrations is sufficien: 
the construction and operation. It w " 
that the inside of the bucket is distinct: 
shaped, with rounded corners and asc 
The bottom is very much ‘like that of 
shovel dipper in both construction and . 
it is latched and unlatched automatica 
bucket has been used on a number of |} 
crete structures with success. It is built Jor 
‘~ Harold, of Jersey City, N. J. oe 


NEW SHOPS OF THE CHICAGO, ROCK ISLAND & 

PACIFIC RY. AT EAST MOLINE, ILL. 

During the past year or two, a rathe: 
feature of railway work has been the 
improvement of railway shop plants, « 


table 


revising and enlarging existing plants or |, ba 
construction of entirely new plants. An . ample 
of the revision of existing plants is aff, ed by 
the Topeka shops of the Atchison, To, ka & 


Santa Fe Ry., described in our issue of \, ril 2 
1903, and in the present article we des rib ne 
new plant of the Chicago, Rock Island 
Ry., at East Moline, Ill. 

At this point the railway company has 4 quireg 
a large tract ofland as ‘a site for locomotive 
freight car and passenger car shops, general 
storeyard, repair tracks, etc., and also for , diyi- 


the 
« Pacific 


‘sion roundhouse and division freight yards, A 


general plan of the shops and yards is ship, in 
Fig. 1. The main building, which is 27; ft. 8 
ins, x 860 ft. 2 ins., comprises the locomotiy. erect- 
ing, machine and boiler shops, and is said 


to be 

the largest railway shop in the country. It is a 

able not only for its size, but also for the peculiar 

‘arrangement of the erecting pits, as noted fur- 
ther on. 

The place selected for the location of the shops 

is 174 miles west of Chicago, near the cities of 


Moline, Rock Island and Davenport. Crossing 
the Mississippi River at Rock Island and Daven- 
port, the Rock Island Ry. System diverges in 
three directions; to the northwest to reach St. 
Paul and Minneapolis; to the west to Omaha and 
Denver, and southwest to Kansas City and be- 
yond, The site is five miles.east of Moline, in a 
depression between the valleys of the Mississippi 
and Rock rivers, and distant about two miles from 
each stream. The elevation is 592 ft. above sea 
level and 38 ft. above low water in the Mississippi 
River, which rises here about 15 ft, Early in 
1903 the company purchased a tract of 80) acres, 


‘1% miles long and about one mile wide. Upon 


this were 32 farm houses and dwellings, numerous 
barns and out-buildings, orchards, vineyards, ete. 
The soil is sandy and very favorable for the con- 
struction of the plant. Not all the tract was nec- 


essary for its erection, but was purchased as no 


owner wanted to part with a portion of his hold- 
ings. A strip 144 miles long and 4 mile wide was 
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Interior View. 


A BOTTOM-DUMPING CONCRETE ‘BUCKET. 


charges its load at the bottom as does the or- 
dinary..steam shovel dipper and by this means 
avoids the shock of discharge and annoying re- 
bound characteristic of top dumping buckets. A 


graded for the freight yard, shop plant and yard 
From this tract 500,000°cu. ‘yds. of earth were 
removed, 

The general supervision 0° 
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cording © the railway company’s organization, 

ted in the Chief Engineer, at that time Mr. J. 
(now Fourth Vice-President) and later 
ms w. L. Darling. Mr. J. N. Brown was ap- 
pointed cngalal in Charge for the railway com- 
any, and maintained an office, engineering and 
force on the ground, 

On Jan. 15, 1908, a committee was appointed 
consisting of Mr. Geo. F, Wilson, at that time 
guperintendent of Motive Power; Mr. G. F. 


spection of the erection of the power house ma- 
chinery and equipment, and all piping and wiring. 
FREIGHT YARD. 

The freight yard, shown in Fig. 1, lies next to 
the main track and is 1% miles long, 500 ft. wide, 
with ladder tracks at each end and through the 
mid.jile, There is room for 35 tracks in width, 
but for the present the yard will contain 25.5 
milés_of tracks with a capacity of 3,000 cars. The 
grade is level, except for 1,000 ft, at the east 


500! 000° 1500’ 2000' 


tend through the erecting shop for bringing in the 
engines and material, and one track runs throvzth 
the blacksmith shop. The storehouse is served 
by two tracks on each side; and the power house 
has one track for coal delivery. At the east end 
are five tracks (600 to 980 ft. long) for storage of 
wheels and trucks, and at the west end are five 
car repair tracks, 20 ft. c. to ¢., and from 1,420 
to 1,950 ft. in length. 
WATER SUPPLY. 

Water is obtained from the Mississippi River. 
The distance from the power house to the pump- 
irg station is 9,600 ft.; from the station to the 
river, 400 ft., and to the end of the intake pipe, 
750 ft. The pumping station 20 x 40 ft., is a neat 
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FIG. 1. GENERAL PLAN OF NEW SHOPS AND YARDS AT EAST MOLINE, ILL.; CHICAGO, ROCK ISLAND & PACIFIC RY. 
M. K. Barnum, Superintendent of Motive Power; C. A. Seley, Mechanical Engineer; Geo. B. Swift & Co., Chicago, Contractors for Buildings. 


Forbes, Assistant Purchasing Agent, and Mr. C. 
A. Seley, Mechanical Engineer. Shortly after 
appointment Mr. Wilson was succeeded by Mr. M. 
K. Barnum, the present Superintendent of Motive 
Power. This committee was authorized to sub- 
mit plans and recommendations covering the gen- 
eral questions of power, lighting, heating and tool 
equipment for shops capable of repairing 60 en- 
gines per month, They were also to consider car 
department repair shops in regard to general di- 
mensions and location, although no provision has 


end which has an inclination of 0.4%. The ground 
rises frofa the main track until at 500 ft. distance 
it is 4 ft. higher. The switching leads and ladder 
tracks are of 80-Ib. rail; the sidings have 60-Ib. 
rails. 

The westbound yard has 14 tracks; 13 of these 
are body tracks 3,300 ft. long between headblocks, 
with a capacity of 1,030 cars; the other is a drill 
track. These tracks are 13 ft, c. to c., and the 
drill track is 16 ft, from the main track. The 
eastbound yard has 15 tracks; 14 of these are 


building of dark red brick, with slate roof. In it 
are installed two triplex pumps, each of 1,000,000 
gallons capacity. One is directly connected to a 
60-HP. gasoline engine, the other to a 50-HP. 
electric motor, receiving power from the power 
house. 

The intake is 12 ins. diameter and the main to 
the plant 10 ins, diameter. There are two tanks, 
each of 100,000 gallons capacity, the high service 
tank being elevated 108 ft. for fire protection. 
Frem this runs a special line serving the ex- 
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FIG. 2. PLAN OF LOCOMOTIVE ERECTING, MACHINE AND BOILER SHOP. 


been made at present for their erection. In ‘this 
connection, however, the importance of provid- 
ing suitable arrangement and location for the 
power house, blacksmith shop, and store, which 
are common to both the locomotive and car de- 
partments, was fully realized. A preliminary plan 
with a letter covering the general questions at is- 
Sue was prepared by the committee and submitted 
‘o the management in about three weeks. It was 
approved without delay, and the committée wag 
continued to assist in making defall plans; speci“ 

fications and contracts for the equipment and its 
arrangement. In this work thé committee” was’ 
assisted by Mr, C. H. Wilmerding, Consulting En- 
sineer, of Chicago, who also undertook the in- 


body tracks 2,730 ft. to 4,000 ft. long, with a 
capacity for 1,200 cars; south of these is the drill 
tfack, and. the track spacing is as above, Be- 
tween these two yards are diagonal tracks 13 ft. 
ec. to ey with two caboose tracks for each yard, 
and a d7ill track 3,600 ft. long, connecting vith 
the ear storage yard. This has six tracks 13 ft. 
6. to ¢., 3,900 to 4,730 tt. long, with a capacity for 
612 cars, Thé east ‘end of this yard has two 10- 
Aiticnal-{ra¢ks on the south; the first is an op2n 
or — track and the outer one is a drill track. 
SHOP YARD. 

aGutstde the freight yard are the tracks devoted 
to the use of the shops and storehouses,” In this 
yard are nine miles of track. Two tracks ex- 


terior and interior of the buildings. The boilers 
are also connected to the high-service line for 
washing out and for using water from this tank 
during the winter. The low-service tank ‘5 12- 
vated 20 ft., sufficient (o distribute .water over 
the plant, the intention being to reduce the cost 
cf pumping to a minimum. 

The pipe line completely surrounds the build- 
ings, and the main leading from the low-service 
tank to the water cranes is 20 ins. diameter. In 
all there are 17,000 ft. of water pipe and 16 fi-e 
hydrants. The watér-works plant wag built by 
the Otto Gas Engine Works, of Chicago. 
SEWERS. 

All the buildings are drained into a system of 
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sicrm-water sewers, which also take care of the 
surface water in the immediate vicinity of the 
buildirgs. The difficulty of planning the sewers 
was increased on account of the tunnel which 
comnects the various buildings with the power 
house. For this reason the sewer system was 
diviced into two parts, one draining approxi- 
mately half of the buildings to the east and north, 
and the other half to the west and north. Pro- 


The other facilities, to be provided later and 
shown by dotted outlines on the plan, Fig. 1, will 
include the following: 1, coach repair shop and 
paint shop, with transfer table between them; 2, 
freight car repair shop, 160 x 517 ft.; 3, planing 
mill, 97x301 ft., with dry kiln and covered shed; 
4, wheel shop, 150x150 ft.; 5, pattern shop, 100x100 
ft.; 6, laboratory, 40x90 ft. In connection with 
the round-house there will also be, 7, a coal chute 


Skylight 


IL 


The buildings were designed and constr), 
the Geo. B. Swift Co., of Chicago, unde; 
sonal supervision of Mr. Geo. F. Jenkins, 
firm, who has had some years of pract 
perience in the construction and maint-. 
railway buildings. It is believed that whi 
buildings are of the greatest efficiency des; 
of permanent character, the cost of con<« 
has been reduced to a minimum and th- 
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Section. 


Longitudinal 


vision was made for a rainfall of 2 ins. per hour. 
The sewers begin at 8 ins. diameter and increas? 
to 18 ins. at the outlets. The total length is 
10,600 ft. 

From the toilet rooms all sewage is carried in 
a separate sewer system to the sewage disposal 
plant, and the sewers of this system are 6 ins. 
diameter at the beginning, increasing to 8 ins. 
There are 4,700 ft. of these sanitary sewers. The 
sewage disposal plant consists of two septic tanks, 
with four filter beds for each tank. Bach tank 
will hold 35,000 gallons, and should be emptied 
when in full operation every 24 hours. The filter 
beds are 24 ft. square, each designed to be in 
service one-fourth of the time. They are auto- 
matically cut in and out of service, the mechan- 
ism for this being contained in a chamber 4 ft. 
square at the intersections of each set of four 
filters. The beds are filled with locomotive 


Transverse 


FIG. 3. SECTIONS AND ELEVATIONS OF MAIN SHOP. 


with two coaling tracks (205 ft. long and 50 ft. 
apart); 8, a cinder pit (160 ft. long), with two 


‘engine tracks and a depressed ash track; and, 9, 


two water columns or cranes. 

All thé buildings are of brick, with gravel roofs 
supported by steel trusses, except that the round- 
house, store-house and office have roofs of timber 
construction, while the office has also a* slate 
roof covering. One feature of the design is that 
all down-spouts are inside the buildings. The 
foundations, pipe tunnels and engine pits are all 
of concrete. Some idea of the extent of the works 
may be gathered from the quantities of materials 
used. For the concrete foundations, the engine 
beds and the tunnels there were required about 
22,000 bbls. of Portland cement and 20,000 cu. yds. 


of crushed stone. Thete were also used about 5,-— 


000,000 ft. of lumber, 6,000 M of brick, 2,400 tons of 
structural steel,.150 tons of cast iron, 64,000 sq. 
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Section A-A. 


Section. 


maintenance will be light. With the latter object 
in view, simplicity and duplication of detail were 
followed throughout the entire plant. 

The arrangements of windows and cleresto-ry or 
monitor roofs, all glazed with heavy, factory- 
ribbed glass (of one size only), gives an exellent 
distribution and diffusion of light. There is no 
attempt at ornament, but the engine room of the 
power house has been finished in buff press. 
brick, with a white enamel brick wains2oting 7 ft. 
high. 

The Se eo of plans for the buildings was 
begun in February, 1903; grading was commenced 
on April 1, but actual construction did not start 
uutil Msy 1. The grading required the removal 
of 200,000 cu. yds from the sites of all the build- 
ings. To execute the work of construction a force 
of some 600 men was constantly employe], this 
force being about equally divided between skill? 
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I FIG. 4. FOUNDATIONS AND ENGINE PITS OF “MAIN SHOP... . 


front-end cinders 4 ft...deep, overlying a Aayer of 
2 ins. of broken stone. 
BUILDINGS. qu 
The buildings erected in 1903 are eight. in 
number: 


Loeomotive erecting, machine and boiler shop: 1s 
276 ft. 8S ins. x 960 ft. 2 ins, 
shop (incluging brass foundry 85 x 


Power House... 154 ft. 6 ins. x ios t tt. 11 ins 
Refined oil .house-,...:....,.102 ft, ae. x 62 ft. Sins 
Gil cence 35 x 21 ft. 
Engine -house. .....30 stalls; ‘width. . wen de 
Master Mechanic's office (two stories) .... x 60 


PARE 


ft. of factory .ribbed 20,000 sq. ft . of 
glass skylight, and 420,000 sq. ft. of composition 
roofing. In the construction of the maia building 
alene 1,800 tons of struetural steel was used, and 
it. is of interest to note that this was on hand 
ready for erection. within four months after the 
orders were placed: -We ‘are informed that, al- 
though this-material. was.manufactured ;at three 
of the plants of the American Bridge Co., there 
was not a single misfit;measurement or shop error, 
and this.is said to be equally Arup <at the other 


unskilled Quarters for the latter 
provided on the grounds, where (as is the custom 
W.th. foreign Jaborers) ihey boarded themselvrs. 
A,tearding camp, however, operated by the Na- 
tional Hotel Co., was built and maintained on the 
geotcnds. for the skilled and native employ~es. 
This was made necessary from the fact that the 
work was situated several miles from any place 
where suitable quarters could be secured. The 
grading and the construction of buildings, sewers 
and; water supply systems were carried on simul- 
taneously... The. contractors and the local en- 


| | | 
— 
| 
x 
Beal 
| 
ie 
Port 
Fi Frail 
loor and Top of Fai 
ima > 3x10 Floor,7op of Frail 3x10" Floor 344 
ay ‘ 
ii 


February: 1904. 


ENGINEERING NEWS... 


141 


» 
gineers ( he latter under Mr, J. M. Brown, as 
eady voted) have been complimented upon the 
als of progress made on this work. Whi!2 
satire work was completed.in a little more 
sa <x months, 31 days was entirely lost on 
account of rain. 
PRECTING, MACHINE.AND BOILER SHOP. 
_tThis duilding covers about 5% acres and is di- 


the sectional views in Fig. 6. The wooden posts 
of each Story are fitted with cast-iron caps, which 
forrn seats for’ posts above and rests for the floor 
joists. One of the caps is shown in detail in 
Fig. 7. On the second floor are the offices of the 
general foreman, the storekeepers, etc. The build- 
ing has two elevators of 2% tons capacity, and ts 
heated by means of two fans. A lantern or moni- 
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FIG. 5. BLACKSMITH SHOP. 


vided into five bays, as shown in the plans and 
cross-section in Figs. 2 and 3. These bays>are 
99 ft. 7 ins., 46 ft. 64% ins., 98 ft. 3 ins., 57 ft. 2% 
ins. and 32 ft. 5 ins. A 3-in. wood floor covers the 
entire building, and the south bay has a 6-in. bed 
of concrete under the floor, as this bay contains 
the belted machines, driven in groups by electric 
motors. A few of these machines have special 
foundations. In the central bay are the stripping 
pits, the repair pits and the riveter pit. In the 
fourth bay are the hydraulic tools of the boiler 
shop, while in the fifth bay are the wood-working 
and boiler shop tools, 

The building is heated by the Sturtevant hot- 
blast system, the air being forced by four fans 
(driven by electric motors) through concrete con- 
duits underneath the floor, connecting with sheet- 
iron uptake pipes placed against the columns at 
various points. There are eight Shaw electric 
traveling cranes in the building: two 50-ton 
cranes in the central bay, one 10-ton and two 
$4-ton cranes in the second bay, a 20-ton and a 
10-ton crane in the fourth bay, and a 20-ton crane 
to serve the riveting pit. 

The special and peculiar feature of this shop is 
in the arrangement of the engine repair pits, these 
pits being set diagonally to the center line of the 
building, as shown in Fig. 1. This gives ample 
room for removing and setting tubes, etc., without 
interfering with work on the opposite pits. The 
engines are run into the ends of the shop on the 
longitudinal tracks and stop over the longitudinal 
pits to be stripped, after which the two 59-ton 
cranes carry them to the repair pits. The jetails 
of these pits and of the column foundations are 
shown in Fig. 4. i 
BLACKSMITH SHOP.—This building, Fig. 5, is 
50 ft. rorth of the machine shop, and 85 ft. of its 
west end is partitioned off and fitted up as a 
brass foundry. The steel roof trusses are 20 ft. 


Part Transverse. Section. 
FIG. 6. SECTIONS OF STORE HOUSE. 


c. to c., and rest on the brick walls. It is heated 
by means of a fan set on a platform 16 ft. 6 ins. 
above the floor. 
-8TORE HOUSE.—This building has brick walls, 
With interior construction of wood, as shown by 


tor roof extends over all but the end bays, and is 
fitted with swinging sash. 

The first floor is 4 ft. above the rail, and has 
3 ins. of timber on a bed of cinders. On each 
side is a 16-ft. platform, and beyond the east end 
extends a platform 132 x_400 ft. An 80-ft. travel- 
ing crane for handling heavy stores spans part 
of the width of the platform and the track next tc 


it; the crane. runs the full dength of the platform ° 


and 60 ft. beyond it. 

POWER HOUSE.—This Iles about 60 aorth 
and 95 ft. east of the store house, being centrally 
located to provide for future buildings. ‘t Hias 1 
basement 9 ft. 6 ins. deep. Fig. 8 is a plan, show 
ing the arrangement of the machinery. The ef- 
gine room and boiler room are each 49 ft. 10 ins. 
x 150 ft., and the former is served by a 10-ton 
traveling crane. On the south side is an extension 
18 x 33 ft., through which runs the coal track. 
Below the track is a coal hopper and above it an 
ash hopper, so that a car which has delivered a 
load of coal can receive a load of ashes. A con- 
veyor handles the coal and ashes. .On the west 
side is a room for the induced draft plant, -41 x 
25% ft. There is a steel chimney 60 ft. high. 

OIL HOUSES.—These are two in number, for 
the-refined and crude oil respectively. The former 
is'260 ft. west of the store house, and has a base- 
ment 59 ft. square, in which are nine storage 
tanks: six of 12,060 gallons capacity and three of 
6,170 gallons each. The floor of the building. is 
4 ft. above the rails, and the shipping -room ‘is 
over the oil: room, the oil being forced up from 
the tanks by compressed air. Next to the ship- 
ping-room is the barrel room, 20 « 60 ft., and next 
to this-is the waste room, 60 x 28 ft. These réoms 
are entirely separate from each other, and are all 
heated by steam. 

The crude oil house is 29 ft.*south of the other, 
and its floor is 6 ft. 3 ins. below the ground.. It 


Port Longitudinal Section. 


contains two tanks of 2,330 gallons capacity, from 
which the ofl is forced by compressed air through 
pipes_to_the points. where. it is-needed.._ 
- ENGINE HOUSE:—The round-housé {¢ 377. ft. 
8% ins. diameter over the outside walls,;a4nd has 


30 stalls, but when completed it will have 48 


- stalls. The general arrangement is shown by the 


plan, Fig. 8, while’ Fig: 9 shows the eonstruction 
features. One track extends through the house, 
and “all tke tracks are served by a 75-ft. turn- 
table, operated by an electric motor; the center of 
this table is 107 ft. from the house. The engine 
pits are 60 ft. long and 4 ft. wide, and two of 
them are connected by wheel pits, one for driving 
wheels and the other for truck wheels. A heating 
conduit extends around the inside of the rear wail, 
and from this tile pipé conduits are run to the pits. 

Near the round-house is the cinder pit, 160 ft. 
long, a section of this being shown in Fig. 10. On 
each side of the depressed track for ash cars is 
an engine-cleaning track over a pit having the 
bottom and outer side faced with paving brick. 
The inner side is open to the ash car track. One 
rail rests on the concrete retaining wall and the 
other on a 15-in. I-beam, supported by cast-iron 
pedestals 10 ft. apart. These pedestals are in- 
cased in concrete. At each pedestal a 12-in. 
transverse I-beam ties the 15-in. beam to the re- 
taining wall and maintains the gage of the track. 


PIPE AND CABLE TUNNELS. 


From the power house a tunnel 6% ft. high and 
6 ft. wide extends to the various buillings, di- 
minishing in width to 5 ft. and 4 ft. where less 
capacity is required. The tunnels, Fig. 11, are of 
concrete, with a roof 6 ins. thick reinforced by 
expanded metal. On each side are brackets; those 
cn one side supporting the electric cables and 
those on the other side supporting the st2am dines 
The total length cf tunnels is about 2,120 ft. 


POWER HOUSE EQUIPMENT, 


In the boiler room there are six Babcock & Wil- 
cox water tube boilers of 33 HP., making a total 
present capacity of 1,800 HP., while there is room 


» for other boilers to bring the ultimate capacity up 


to 3,000 HP. The coal is handled by a C. W. 
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Fig. 7. Cast-iron Caps for Timber Posts of Store 
House. 


Hunt conveyor, which also takes care of the ashes. 
This conveyor has a capacity of 30 tons per hour, 
and the coal hoppers, located in the roof framing, 
are each of 36 tons capacity. The coal is d'‘s- 
charged from these hoppers into Green chain- 
grate <tokers, <vhich are driven by steam engiaes 
Iecated in the basement. The flue gases traverse 
a Green eccnomizer and are handled by duplicate 
induced draft apparatus instead of a large zhim- 
ney. The boiler feed pumps are of the Worthing- 
ton vertical Admiral type, and in the boiler house 
are two March vacuum pumps for the heating 
system. 

In the‘engine room there are two General Elec- 
tric direct-current units, 500 KW. and 250 KW., 
for 250-volt current. The engines have been fur- 
nished by the Buckeye Engine Co., ani are of the 
cross-compound, non-dondensing, direct-connected 
type. A 10-ton hané@power traveling crane is 
provided for use in-ereéting and repair work in the 
engine room. rf 

Compressed air wilt be furnished by two Inger- 
soll-Sergeant comprés#ors each of 1,500 cu. ft. ca- 
pacity. Water at 1,500 16s. pressure for operating 
the ‘hydraulic tools in- the boiler and blacksmith 
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shops will be supplied by two 100-gallon Worth- 
ington pumps, which deliver to an accumulator 
also located in the power house. 

The electrical service for the shops will be on 
the direct-current three-wire system, and for this 


Section. 
Fan Pit (Y) Enlarged. 


purpose there have been supplied two 25 KW. 
balancer sets. On account of the distance of the 
pumping plant from the power house and the 
desirability of using electric power for pumping, 
there has been installed a 50 KW. rotary con- 
verter and step-up transformer for changing sta- 
tion current to 2,200-volt alternating current. 
TOOL EQUIPMENT. 


Almost the entire tool equipment of these shops 
is new, and only such tools will be transferred 
from other shops as are first-class and up to date. 


Driving Wheel Pit. Track Pit. 
Fig. 8a. Sections of Wheel Pits. 


The tools which have been purchased have in 
almost all cases been delivered and erected, and 
are 200 in number. All tools which do not require 
crane service for handling the material to and 
from them have been grouped, and the groups are 
driven from separate line shafts in the south bay. 
A few of these machines have special foundations, 
but as this bay has a floor underlaid with con- 
crete, it is deemed sufficient for the majority of 
the tools. In the second bay are located the 
heavier tools, which require crane service for the 
material upon which they work. The majority of 
these, some 25 in number, have individual motors 
with a 4 to 1 speed variation, supplemented in 
some cases by gear changes when an additional 
range is necessary. There is no machinery in the 
central bay or erecting shop, except a 17-ft. gap 
riveter,- located at one end in a pit and served by 


a special 20-ton crane located in the roof framing 
above thé larger crane runway. The majority of 
the tools in the fourth bay are hydraulic tools for 
the boiler shop. A departure from general prac- 
tice has been made in equipping the boiler shop, 


Curb 


General Plan. 


gaged on work which is mofe or less connected 
great problem of transportation. I presume 

that I-need not apologize when I ask them to f 
for a brief space while I endeavor to point out 
eral commercial result of their labors, as ex, 
rates per ton per mile. The economies that 


FIG. 8. PLAN AND DETAILS OF ROUND HOUSE. 


as hydraulic power has been applied to nearly 
all of the punching, shearing, flanging and rivet- 
ing machines. 

The north bay will be devoted to belt-driven 
boiler-shop tools at one end; there being no cranes 
to cover this last bay. It is stated that about 66% 
of the boiler shop, 100% of the erecting shop and 
50% of the machine shop area will have crane 
service, and in some bays a number of cranes will 
be operated in order to cover the necessities. A 
list of the traveling cranes has already been 
given, 

The space in the boiler shop will also be used 
for various purposes, including a department for 
cutting bolts and stay bolts. Considerable room 
has been assigned for flue work, and the flues will 
be cleaned by a Westmark subinerged flue rattler, 
this being considered superior to the dry rattler 
process. Farther along in this department will 
be located machinery for the copper, tin and 
sheet-iron tank work, tender truck and brass 
work, pipe work, etc., and at the extreme end of 
the shop will be located a few wood-working 
tools for general use. 

BLACKSMITH SHOP TOOLS.—The blacksmith 
shop machinery is new to a considerable extent; 
consisting of steam hammers, forging and boiler 
machinery, punches, shears, etc. The steam ham- 
mer will be served by jib cranes, and there will 
be a large number of oil furnaces of the Ferguson 
type, made by the Railway Materials Co. One 
end of the blacksmith shop building will be de- 
voted to the purpose of a brass foundry, although 
no arrangements as yet have been made for trans- 
ferring the company’s brass foundry, which is 
now in operation at the Chicago shops, 


PRESENT DAY COSTS OF TRANSPORTATION BY RAIL 
AND BY WATER* 


By K. W. Blackwell,f M. Can. Soc, C. E. 


A majority of the members of this society in the ordi- 
nary routine of their professional duties have been en- 


*Presidential address before the Canadian Society of 
Civil Engineers at Montreal, P. Q., Jan. 28, 1904. 
#856 Sherbrooke St., Montreal, ok. 


brought about in transportation on this continent are so 
much in advance of what has been done in England, and 
Enrope generally, that I have confined my remarks to the 


Center Line of Pit” 


Fig. 10. Section of Cinder Pit. 


ton-mileage results on this continent, and in the American 
Atlantic trade. 


TABLE I.—Freight Rates, 1903. 


Rate 

Haul pr ton 

in prmile 

All Rail Rates. Rate. miles. incts. 
Chicago to Portland......... Grain.* $0.16 1,128 0.31 
Chicago to New York ..... 16 971 
Brandon to St. John, N.B... “ .35 2,038 37 


Spring Hill,N.S.,to Montreal.Coal.t 1.80 738 
Lake and Rail Rates. 


Chicago to Montreal .......Grain.* $0.13 1,080 26 
Brandon to St. John, N.B... “* -25 2,038 22 
Chicago to Montreal.t...... 08 87 21 
Inland Water Rates. % 
Duluth to Cleveland ........ Ironore. .80 875 09 
Chicago to New York.......Grain.*§ .09 1,330 15 
Chicago to Montreal ........ Grain.* 12 1,175 +23 
Duluth to Quebec ........-- = 12 1,580 li 
Ocean Rates, 
Montreal to Antwerp. .Grain oy Qr...£013 3,250 O44 
Antwerp to Montreal. .St’l rails pr ton 073 3.250 053 
013 2,900 


Montreal to Liverpool.Grain per Qr... 


brought ‘about such gratifying results is 
now invited to look at the accompanying table of {right 
rates reduced to a ton-mile basis (Table I.)... In put- 
ting forward thesé rates,» effort was made to search for 
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cases of unusually low rates, but rather to fur- 
isolated whatregularevery-day freight rates actually 
nish es . sre not, of course, the average rates which 
ey 


Smoke Jack - 


very little to be desired, considering all the circumstances. 
The exhibit given in the table of rates on the Atlantic 
shows still lower rates per ton per mile, but it is generally 


of the value of easy grades. Mr. A. M. Wellington, in his 
work on the economic theory of railway location, gives the 
following figures to show what is a working load of a lo- 
comotive upon various grades. For instance he sets forth 
in his tables that an 18 x 24-in. freight engine could haul, 
on varying grades, the loads given in the first column of 
the accompanying Table II. 
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apply on miscellaneous articles, but are the low long-haul 
rates which obtain to-day in the handling of grain, coal, 
iron, etc., which constitute the greatest part of our ton- 
nage. ‘These splendid results from an economical point 
of view are what you are invited to consider. 


Let us analyze the details of the water carriage of iron 
ore from Duluth to Cleveland, O. The particulars of a 
standard ore-carrying lake steamer are as follows: Length, 
416 ft. keel; over all, 436 ft.; 50-ft. beam; 28-ft. depth 
molded; carrying capacity, 6,500 gross tons of iron ore; 
consumption of coal on round trip of 875 miles (going up 
light and returning with ore), 180 tons; approximate 
value of boat, $280,000. The engines of this boat are of 
the vertical type with three inverted cylinders 22, 35, and 
58 ins, by 42-in. stroke,. indicating 1,300 HP., which pro- 
pel the boat 11 miles per hour. Cost per day for wages, 
about $70. This steamer can be loaded from the ore 
pockets in 50 mins., and unloaded by mechanical means 
in 6 or 7 brs. 

You will observe that this ore business is done at .09 of 
a cent per ton per mile at present, when rates are sup- 
posed to be very remunerative. And it is a well-known 
fact that these vessels have made profitable returns on a 
60 cts, rate, which is .06 of a cent per ton per mile, or in 
round numbers less than one-tenth of the average rate of 
freight per ton per mile that is earned by the railways of 
this continent. sled 

It may be interesting to you to know, because it con- 
firms these figures, that the Dominion Coal Co. find by 
their large experience in the transportation of coal, of say 
about 1,000,000 tons per annum, from Sydney to Montreal, 
that the actual cost of transportation owning or chartering 
their own vessels is 55 cts. per ton, for the distance of 780 
miles or say about .06 cent per ton per mile. 


The history of the competition between the Erie Canal 
and the railways paralleling it is most instructive in con- 
nection with this question of cost of carriage per ton per 
mile. The present old-fashioned canal boats have a ca- 
pacity of 240 tens, and the grain rate this summer from 
Buffalo to New York by canal was 2.6 cts, per bushel, or 
0.23 ct. per ton per mile, and while it is a fact that the 
parallel roads were charging nearly 4 cts, per bushel, or 
say 35 cts. per ton per mile for the same haul, the canal 
is now more or less out of business, and many of the 
boats laid up. This state of affairs has been brought 
about by the railways, which on more than one occasion 
during the last few years made a cut on the grain rate 
from Buffalo to New York, to 2.5 cts, per bushel, which 
So disturbed canal traffic as to-leave the railways the 
masters of the situation. The taxpayers of the State of 
New York have now decided to spend $101,000,000 in en- 
larging the Erie Canal, giving it a depth of 12-ft. so that 
1,000-ton barges can be used, and the rates reduced to .06 
of a cent per ton mile, or less than %-ct. per bushel, Buf- 
falo to New York. The New York State Canal Commit- 
tee, after a careful inquiry into this matter, reported that 
there was no probability of the railways ever being able 
‘o carry freight at 0.1 of a cent per ton per mile, which 
Would be a guarantee of the continued and uninterrupted 
value and usefulness of the canal to the state. 


I think you will agree with me that the estimate these 
commissioners made was a pretty safe one, and that the 
figures have a most important significance with reference 
‘o the whole question of the relative cost of land’ an 
Water transpertation. 

These examples of water rates are sufficiently low to be 
‘minently satisfactory, and while they may be undoubt- 
edly somewhat improved upon in the future, they leave 


FIG. 9. SECTION OF ROUND HOUSE. 


coneeded by shipping men that these rates are more or 
less unprofitable and are about rock bottom. 

While shipping men are not holding out hopes of any 
substantial reduction in rates in the near future, railway 
men on the other hand appear to be alive to the possibility 
of further economies. 

The present comparatively low railway freight rates 
have come from many causes, larger locomotives, larger 
cars, and the practice of making up train loads to the full 
capacity of each locomotive, and also to that most import- 
ant work of improving the grades and curvature. This 
last question is one to which all railway officers are now 
fully aroused. It is with them the most important ques- 
tion of the hour. Nearly every railway company in good 
standing financially is making marked progress in this re- 
spect. The railway president to-day who has mapped out 
a plan of improvement for his road that will result in a 
reduction of controlling grades of say from 1 to 0.4% has, 
so to speak, a ‘‘level head.’ Such a change will reduce 
the cost of hauling freight per ton per mile very largely, 
and he will be able to give to the community served by 
his road lower rates and at the same time place the rail- 


TABLE II.—Load Rating for 18x 24-in. Locomotive, in 
Net Tons including Weight of Cars. 


Total load in 
tons.-—_, 


Total load in 
o—-net tons.-—, 


Mr. Can. Mr. Can. 
Welling- Pacific 


Welling- Pacific 
Gradi- ton’s R. R. Gradi- ton’s R.R. 
ent. table. ratings. ent. table. ratings. 
Level.... 2,183 enade 0.6% ... 883 1,000 
0.1% ... 1,733 1,500 900 
0.2% ... 1,433 1,400 0.8% ... 682 800 
0.3% ... 1,219 1,300 0.9% ... 625 700 
0.4% ... 1,058 1,200 1.0%... 6578 607 
0.5% ... 933 1,100 


I have examined the working ratings and loads for 
locomotives as adopted by the Canadian Pacific Railway, 
after they had arrived at the same by making an ex- 
haustive investigation of the subject by aid of a dyna- 
mometer car, and find that they work out approximately 
as shown in the second column of Table II. This is an 
interesting and satisfactory comparison. 

In explanation of the discrepancies in the above table, 
it must be remembered that a level piece of road free from 
the complications of curvature 
is very rare, and Mr. Welling- 
ton’s figures giving the load for 
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K a level piece of road as 2,183 
tons were no doubt arrived at 
after making a test on an ideal 
piece of level tangent, which Is 
hard to find in actual practice. 
The question also of speed has 
to be considered very carefully 
in making a comparison of this 
nature. 

With regard to possible fur- 
ther reduction in rail rates in 
the future, I have analyzed the 
result of some of the most 
economically operated railroads 
on this continent, as shown in 
“Poor’s Manual.’’ The public 
of this country are paying on 
an average, as before stated, 
about 0.70 ct. per ton per mile 
for their freight rates by rail, 
but at the same time a large 
amount of mineral and grain 
traffic is handled, as shown in 
this paper, below 0.35 ct. per 
ton per mile. In fact that re- 
markably well equipped rail- 
way, namely the Bessemer & 
Lake Erie, which handles most 
of the iron ore coming from the 
Great Lakes to Pittsburg is able 
to show very good returns on 
its capital and make ¢éxtensive 
betterments to its system at 
the same time, on an average 
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way in a bett osition to give its shareholders fair re- 
turns on their stments. 

A very brief < \ination of the subject of engine loads 
upon varying gr: -nts affords the most convincing proof 


bP ands rate of 0.4 ct. per ton per 
mile. 
The tonnage statistics as pub- 
Cross Section. lished in the annual report 


of this road are of great in- 
terest, and having one of the 
heaviest mineral traffics in the world, it has conditions for 
making a good showing which are quite ideal; for in- 


stance its average load of freight for last year on south- 


bound iron ore trains was 1,479 tons, and its average tralii 
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load for north and south bound trains was 913 tons. These 
are remarkable figures and are more than 100% better 
than are shown by such roads as the ‘transcontinental 
systems, all of which handle a mixed traffic, and the train 
load results which they show of from 300 to 480 tons per 
train-mile is all that can be expected under the circum- 
stances. 

With regard to the future of railway rates, a study of 
the subject forces one to the conclusion that railway com- 
panies are so progressive and enterprising, that, given a 
large and steady volume of traffic, they will equip them- 
selves to carry it cheaply, as the Bessemer & Lake Erie 
Ry. and others have done, and that in the future we shall 
see rates that are substantially lower than those we have 
considered in this paper. 

It is generally conceded that the rapid progress that has 
been made by the railways in operating economies has 
been largely brought about up to the present time by the 
improvements that have been made in locomotive and car 
construction. 

The latest statistics obtainable on the trainload question, 
as given below, would indicate that the rate of improve- 
ment in the train load figures has not been so well main- 
tained during the past year, and that yearly improvements 
in the train load which have been accomplished by in- 
creasing the size of the locomotives and cars, have about 
reached their limit. 


TABLE III.—Train Loads in Tons. 


Increased. 1903. 1902. 1901. 1900. 
Lehigh Valley 485 466 463 429 
Illinois Central ........- beécoee 288 274 235 # 221 
New York, Ontario & Western .. 287 285 290 287 
Norfolk & Western .......+++4- 486 476 461 345 
c., C., C. & St. Louis ......... 333 332 333 335 
St. Louls & San Francisco...... 19% 186 200 154 
302 285 283 269 
Toledo, St. Louis & Western.... 295 285 250 ie. 
Wisconsin Central ‘ --- 808 -286 200 258 
St. Louis South Wester 232 210 207 

Unchanged. 

New York, New Haven & Hartf’d 218 218 208 
Decreased. 
Northern Pacific 346 324 317 
254 237 205 
195 192 176 
Chesapeake & Ohio ...... 509. 5it 488 
Chicago & Great Western ..... 291 313 #261 
Chicago & New Orleans ........ 249° 232 235 


In order to make further reductions the railways must 
continue the work of cutting down their grades, and will 
also probably obtain additional economy from the adoption 
of the alternating current electric locomotive. 

The question of coal consumption in relation to ton-mile- 
age is also of interest. In large freight vessels fitted with 
marine engines of the most advanced type for fuel saving, 
a consumption of 2.5 Ibs. of coal per 100 ton-miles of 
freight carried, has been claimed as a record, but marine 
engineers generally regard a consumption of 5 Ibs. of coal 
per 100 ton-miles as the average; whereas the consump- 
tion of coal upon railways is about 19 Ibs. per 100 ton- 
miles. 

I commenced my early engineering training in locomo- 
tive work, and have the highest appreciation of the loco- 
motive in all the stages of its wonderful development. But 
it would seem that it has now nearly reached its limit, 
and is destined to be out-classed by a machine which will 
merely consist of a group of four or more electric motors 
mounted on as many driving axles. There is no doubt 
that such electric apparatus has been designed and can be 
built upon the basis of electrical engineering science as it 
now exists, and that such a machine would give better 
results than the locomotive in fuel economy, draw-bar 
pull, and the economical and elastic distribution of wheel 
load with reference to wear and tear on rails, roadbed and 
bridges. 

There are no data in existence, based upon results, that 
can lead us to any definite conelusion as to what the rela- 
tive consumption of fuel and power would be as between 
the handling of freight trains as they are now handled by 
steam locomotives, and the results that might be obtained 


by the use of-the electric locomotive driven from a cen-. 


tral power station. Still, we have the very instructive 
and significant comparison which exists between the fuel 
consumption on steam tram cars as compared with the 
consumption on electric cars in street railway service. 
In the case of the former, the consumption of coke, which 
is the usual fue) used, is 15 Ibs. per car per mile, and in 
the latter 8 Ibs. of coal per car per mile. 


A PIONEER IN THE HEAT TREATMENT OF STEEL. 


In an editorial on the heat treatment of steel 
in our issue of Oct. 8 last, some reference was 
made to the pioneer work in the heat treatment 
of steel which was done by Mr: W. A. Sweet, of 
Syracuse, N. Y., and the importance of which at 
the time was wholly unrecognized by the engi- 
neering profession. 

At that time we requested Mr. Sweet to furnish 
us some account of his early work in this field 
for publication in Engineering News. In his re- 
ply, dated Oct. 13, Mr. Sweet said: 

I thank you for your notice of my efforts. My brother, 


Prof. John E. Sweet, will aid me in giving you some of my 
early history soon. I am an old man, 73 yesterday, and 
have been sick for 18 months, but am gaining slowly. 


A short time ago we received from Mr. Sweet 
the promised account of his work, together with 
a photograph of himself. The letter was put in 
type, a cut was made from the photograph and 
it was planned to publish them in the present 
issue, when word reached us of Mr. Sweet’s death 
on Jan. 30. His account of his experience in 
steel manufacture, printed below, is therefore of 
peculiar interest. We preface it with a brief 
account of his early life. 

Mr. Sweet was born, lived and died in Onon- 
daga county, N. Y., his birthplace being the little 
town of Pompey. When 18 years old he was 
apprenticed to a manufacturer of edge tools at 
the munificent wage of “$40 a year and found.” 
His early life was spent in various small shops 
where he acquired an all-round. proficiency in 
mechanical pursuits. At the age of 38 he went 
into partnership with two of his brothers, Anson 
A. and John E., and a brother-in-law, C. C. 
Bates, as general machinists. Later John E. 
Sweet and Mr. Bates withdrew and Mr. Wm, B. 
Cogswell, M. Am. Soc. M. E., took their place and 
the manufacture of knives for mowing and reap- 
ing machines was started. Mr. Cogswell sold 


his interest to George Barnes, and under the firm 
name of Sweet, Barnes & Co., the manufacture 
of tool steel and merchant steel was taken up. 
This partnership was also dissolved and Mr. 
Sweet continued in steel manufacturing under the 
name of Wm. A. Sweet & Co., while the other 
partners continued the edge tool manufacture. 


Among the articles produced by Mr. Sweet were 


steel sections for wagon tires, sleigh shoes, etc., 
where resistance to wear combined with tough- 
ness was an important matter. It was this, it 
is likely, that first led him to give particular at- 
tention to the quality of steel and to plan means 
for its improvement. 

We give herewith Mr. Sweet's portrait and au- 
tograph, and print his account of his early work 
as written by himself: 


Sir: In compliance with your request, I beg to submit 


“the history of my work in connection with the finishing 


of Bessemer steel at a low red heat. 

Knowing in the early "60's of the accumulation of the 
crop ends from the rails at the Troy Bessemer steel 
works, I conceived the idea of splitting these crop ends 
in three parts and rolling or hammering the parts into 
bar stock. With a very little experimenting, I succeeded 
in doing this. The scheme not only proved practical but 
profitable and we were not only able to use up the en- 
tire product of ‘crop ends from the Troy mill but that of 


all others that we could obtain where the Piece 

less than @ foot long. The rolling mills afi... 
gan to gage these ingots better, so there Were * were 
ends, but the Bessemer steel rails in Englan} 


wear out, and we bought the English rails . 


sent over as ballast, and after — 
pieces (which were the longest 
splitting them, we continued the business nate —_ 
the falling off in crop ends. * 
This working of the various kinds of 

English Bessemer stock showed that — wi. 
ful variation in its character and gave me ; Bibi. 
portunity to determine the quality of the vari, wa 
probably, than any other man in the country. —_ 
that some stock when rolled to. the small sizes v ne 
while other stock was very brittle. = 

The experience which I had gain 
facture had taught me that 
ished at a low heat than when left to cool fr oo 
heat, and I applied this to the finishing of our st. b = 
immense advantage. It cost nothing in delay i: — 
the steel to cool before the last two Passes in tho = 
except that the first bar did not come through so «o 7 
Some time in the late '70's, Vanderbilt bought wal 

extensive order of rails in England. This caused wh: 
spread comment from American steel men and edit a! 
and I took occasion to defend Vanderbilt's action eg 
communication, which after being rejected by t)> “he Mg 
neering and Mining Journal” and the “Iron Age” coin 


in the “New York Times.” In this n 
statement that I had worked steel 
steel plant in America, as well as the English, and Pa 
the English made the best rails and hence that Yentaiis 
was justified in his action. 

In my statement that I had worked all kinds of Amer- 
ican steel, I was in error, as I had never had any from 
the Edgar Thompson Works. This caused the late Capt 
W. R. Jones to read a paper before the American Insti- 
tute of Mining Engineers at its Pittsburg meeting in 1879 
ridiculing the-idea that the English rails were any better 
than those made at the Edgar Thompson Works or that 
the:e was any merit in the. finishing at a low heat. 

The late A. L. Holley attempted to confirm Mr. Jones 
by saying that the English made 50% more rails in 4 day 
than we did and hence the rails must be finished ata 
higher heat. As a matter of fact, the English were, ac- 
cording to his‘own statement, rolling rails double length 
and therefore if they only made 60% more, the billet 
must have been 33% longer time in the rolls. 


At this same Pittsburg meeting, I had- taken with me 
two ingots of tool steel, both split from end to end, one to 
show to what extent the pipe extended and the other 
showing a method of preventing it. I may say, by way 
of parenthesis, that this was done by covering the top of 
the freshly poured ingot with red hot charcoal, and it 
may interest some of your readers to know, that pulver- 
ized charcoal can be heated red hot in a ladle and poured 
like melted lead. 

I also showed samples of steel cut from the same bar 
with one piece left at high heat and the other low ‘ed 
when finished. The one left at high heat could be broken 
easily with a machinist’s hammer and broke short off, 
while the other doubled over cold. 

Astonishing and convincing as these samples were, they 
attracted no attention from the steel men, and being 
called upon for a reply I simply said I would reply to 
Mr. Jones at the next meeting. I called on the secretary 
for a copy of Mr. Jones’ paper, but never could get it, 
and that part of Mr. Jones’ paper which referred to me 
and my work was stricken from the ‘‘Transactions,” by 
the publication committee, and I was in this way pre- 
vented from making reply. 

The fapts are that I had discovered that the finishing 
of Bessemer steel at a low heat greatly improved its 
quality as far back as somewhere in the '70’s; that it has 
been the universal practice at the works of which | have 
had control from that day to this; that the bars have al- 
ways been allowed to cool before the last passes, when 
they were of such size and temperature as made it nec- 
essary; and that I pointed out to the rail makers that 
this would not restrict the output. 

Long before this, in the time of the rebellion, I experi- 
mented with the heat treatment of tool steel ingots and 
found that I could refine the steel just the same by the 
proper treatment, as is done by hammering, and increase 
the tensile strength the same. I sent a treated ingot to 
the navy department at Washington and endeavored to 
furnish steel guns in the place of cast iron then in use, 
but although the specimen I sent stood a tensile test of 
110,000 Ibs. per sq. in., I failed in getting a contract. This 
was nearly forty years ago, and before much had been 
done in steel guns. 

If the American rail makers had entered into a thor- 
ough investigation with a view of demonstrating the 
truth or falsity of the statements set forth In the “New 
York Times,” ‘and which was fully illustrated by samples 
exhibited at Pittsburg, the rails made by them would have 
been .vastly improved in quality without materially in- 
creasing the cost; the life of the rails would have been 
longer by a yery considerable percentage; and the saving 
to the railroads of the country would have amounted to 
hundreds of millions of dollars. ae 
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